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MIIK 7 y 03 y 13/06 

CnOCIB TEPMCMTPAOTDHO! KYCKOBOI CEHAPAUJI CHPOBHHH 
(BAPIAHTH) I HPHCTPIH JSJW fioro 3^E&CHEHHH (BAPIAHTH) 

B3aeM03aue»Ha rpyna BimaxofliB BinHocHTBca «o cnocoSiB i npHcipoi'B 
KycKOBoi cenapan.ii cnpoBHHH i Moaee 6ym BHKopHCTana wsl 36araHeHHa pya 

HOpHHX i KOJIBOpOBHX MeTaJliB, ripHHHO-xiMiHHOl CHpOBHHH, BTOpHHHOl 
CHpOBHHH i TCXHOreHHHX BiflXOfliB. 

BiflOMHfi cnoci6 TepMorpa$yBaHHa ajw flocnwKeHHH CTpyicrypH i 
cTopoHHix bkjiiohghb y flocjiwyBaHOMy o6'eKTi. Cnoci6 nonarae b tim, mo 
nepefl TepMorpa^yBaHHHM o6'€kt posirpiBaeTBca iHAyKniinniMH CTpyMaMH. 
YHacjiiflOK m>oro ejieMeHTH CTpyicrypH i cTopoHHi p6'€KTH MaioTB niflBinneHy 
TeMnepaiypy. 3a flonoMoroio TenjiOBi3opa ^opMyerBea npo^inorpaMMa 3 
iH<i>opMaiueio npo cepeflmo TeMneparypy o6»eKTa i reHepyioTBca cnraanH 
KoopflHHaTHoi npnB'ji3KH Bifl flarqiiKa. Ha niacTaBi BHSHaneHHa flijismoK 3 
nepeBHmeHHflM TeMnepaiypH, BHSHanaeT&CH HaaBHicTB CTpyKTypHHX eneMeHTiB, 

a T3KOMC CTOpOHHix BKJEEOHeHB B oS'eKTi. (TeiUIOBHSOp - fle^eKTOCKOn «CraTop - 

1» M.M. MHpomHHKOB, T.A. naflajnco h pp.// OnraKO-MexaHHHecKaa. 
npOMLiinjieHHOCTB — 1979. -JV2I2- c. 17-18). 

HeflOJihcoM TaKoro cnocoSy e HeMoaoraBicTB oflepacaHHH KijiticicHoi onraKH 
CTpyKTypHHX ejieMeHiiB i CTopoHHix BKjnbHeHB. 

HaH6ijIBIH 6JIH3BKHM TeXHiHHHM pimeHH»M, o6paHHM flK npoTOTHn, e 

cnoci6 TepMorpa(J>iHHoi KycKOBoi cenapani'i cnpoBinm, mo BKmonae nonrryHHy 
noaany xycKiB chpobhhh, onpoMmeHHa ix ejieKTpoMaraiTHHM 
BHnpoMunoBaHHHM Ha^BHcoKoii. nacTOTH, peecxpaniio HaBe^eHoro 

BHHpOMiHIOBaHHa, BH3HaHeHH« Ha«BHOCTi KOpHCHOrO KOMHOHeHTa, nopiBHHHHa 
MaCOBOl HaCTKH KOpHCHOrO KOMHOHeHTa B KyCKy 3 11 rpaHHHHOK) BeJIHHHHOK) i no 

OTpHMaHOMy pe3yjn,TaTi noflui KyciciB Ha KopHCHHfi npoflyicr i nopoacmo nopoay 
(AC CPCP JSfo 1570777, MEK 5 B 03 B 13/06, BB JSfe 22, 1990). 
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HefloniKOM TaKoro cnoco6y e HH3bK<£ BHOipKOBicTB, TOMy mo KycoK 
cHpoBinra onpoMiHroertCH e Jieicip oMapHiTHHM ioHi3yK>HiM (raMa) 
BHnpoMiraoBaHHaM iHTeHCHBHicn., aicoro npn Bi^6nBaHHi Bifl KycKa 
nponopuifiHa noro ycepczpieHoi rycnran, i He fl03BOJiae np^Mo BH3HanaTH Macy 
KycKa i MacoBy Hacney KopHCHoro KOMnoHeHTa b HBOMy. y pe3yjiBTari 
noripniyerBca aieicTB KycKOBoi cenapauii", mo npHBomrrB no 3acMineHHa 
KopHCHoro npoflyKiy npn copTyBaHHi, 36mtineHHK> BMiciy KopncHoro 
KOMnoHeHTa b XBocTax 36araHeHHJi i niflBHmeHmo BHipar npn noflajiBmiH iT 
nepepoSnjL 

Bwomhh npHCTpig fljia TepMOipa^yBaHHa, mo 3a6e3nenye BmnmeHHa 
nopymeHHa CTpyiaypH i HaaBmcTB CTopoHHix BKJnoneHB y flocmjpKyBaHOMy 
o6'eKTi. (TeiraoBH3op-fle<i>eKTOCKon «CTaTop - 1» M.M. Mhpoihhhkob, T.A. 
na^ajiKO h pp.// OnTHKO-MexaHHHecKafl npoMMinjieHHocTb - 1979. - N°12 - c. 17- 
18). npHcxpiH MicTHTB y co6i ycTaHOBKy BimpoMimoBaHroi ejieKipoManriTHoro 
nojia Ha^BHcoKoi' hbctoth i3 chctcmoio KepyBaHHfl, pa-rmsn 3ajiHmKOBoro 
BHnpoMimoBaHHa, o6 T mcjnoBajiBHHH npncTpm is BxiflHHM iHTepcpeiicoM, 
TepMorpa^ y BHrjwfli TeiuioBi3opa 3 Mo^jraBicno $opMyBaHHa npo^ijiorpaM 3 
imfcopManjeio npo cepemno TeMnepaTypy flocjiiflacyBaHoro 3pa3iea i cnraajiiB 
Koop,2mHaTHoi npHB'asKH. 

HefloniKOM TaKoro npucTpoio e HeMOKJiHBi ctt> oflepacanHH irijiBKicHHX 
noKasHraciB OH,iHKH nopymeHmr crpyKTypH i CTopoHHix BKjnoHem, y 
flocjiinpKyBaHOMy o6'eicri. 

HaH6biBin 6jih3bkhm npncTpocM, npHHmiTHM kk npoToran, e npncTpiii 
TepMorpa^iHHoi KycKOBoi* cenapan.ii' cHpoBrara, mo MicTHTB npHcxpiii ao3ob3hoi 
noflani KyciciB, mo cKJiaaaeTBcs 3 npuftoMHoro 6yHKepa, nraeKOBoro 
MCHBHJiBHHKa 3 ejieKTponpHBOflOM, KOHBeepa 3 ejieicrponpHBOflOM, ycTaHOBKH 
ejieRTpOMaraiTHoro BHnpoMimoBaHHa Ha^BHCOKoi nacTora i3 chctcmoio 11" 
KepyBaHHa, flarraiciB HaBeaeHoro BHnpoMimoBaHH*, o6HHCJnoBajibHoro 



3 

npncTpoio 13 BxiflHHM iHTep<i>eacoM (AC CPCP 1570777, MIIK 5 B 03 B 
13/06, BBX222, 1990). 

HeflOJiiKOM TaKoro npncrpoio e HH3BKa BH6ipKOBicTB, TOMy mo 
iirreHCHBHicTB BHnpoMimoBamra 6yzje BH3HaHaTtca tuibkh HaxBHicno KopHCHoi* 
CKJiaflOBo'i, ajie He flae Mo^oiHBicTE, BH3HaHirra goro KuiMcicTi, y Kycny. Y 
pesyjiBTari noripmyertca HKicn, cenapanii, mo iiphboahtb ao 36uitmeHiM 
3y6o»ciHHa po3MeneHoi cnpoBmrn, ni£BHmeHHK> BirrpaT i 3HH3KeHmo 
e^eKTHBHOcri noaajibnioro nponecy 36araHeHHa b mjioNiy. 

B ocHOBy ipynH BHHaxo^iB nocTaBJieHa 3afla?a yaocKOHajieHH* cnoco6y i 
npncTpoio KycKOBoi* cenapauii* 3a paxyHOK CTBopemM yMOB «jih BH3HaHeHHH 

KUILKiCHHX nOKa3HHKiB BMiciy KOpHCHOrO KOMnOHeHTa y BHXiflHiH CHpOBHHi, 

o6jiky reoMeTpHHHHx napaMeTpiB KOHTpojitoBamcc KyciciB i peraaMeHTOBaHoro 
YxHBoro onpoMiHeHHa eHepriao HaflBHcoieoi HacTora. PimemDi nocTaBJieHoi 
saflani sacHOBane Ha TiM, mo KycoK micthtb kophchhh KOMnoHeHT i nopo^mo 
nopofly, HKi MaKm, pi3m eJieierpHroi, MaraiTHi i Teraio^isHrai BJiacTHBOcii, 
nizwaioTB onpoMiHeHHK) ejieKTpoMaraiiHHM nojieM Ha#BHcoKoi nacTora (HB 1 !). 
HacTOTa BHnpoMunoBaHHH BH6HpaeTBca TaKHM hhhom, mo6 nra6HHa 
npoHHKHemM ejieKTpoMarHiTHoi xbhjh 6yua 6ijitine, mm MaKCHMajiBHira 
JiiHiHHHH po3Mip KycKa npH MaKCHMajiBHOMy 3aracaHHi ejieKTpoMarHiTHoi" XBHJii, 
HKa 3ajie»CHTB Bifl BJiacTHBOCTeg MaTepiany KycKa. EHeprw HBH 
ejieKipoMaraiTHoro BHnpoMUHOBaHHH, norjiHHeHa MarepiajioM KycKa, BmoraKae 
HarpiBaHHH KOMnoHeHTiB KycKa «o TeMnepaiypH o6yMOBJieHoi ix ejieicrpHHHHMH, 

MaTHiTHHMH i TenJIO$i3HqHHMH BnaCTHBOCTHMH. IlpH UBOMy KOMHOHeHT, mo Mae 

6ijiBra BHCOKy ejieKTponpoBimiicTB, 3a toh caMHii npoMbKOK nacy 6yae 
norjnmaTH eHepriio HBH 6biBme, huk KOMnoHeHT i3 GijiBm hhsbkoio 
ejieKTponpoBmHicTio. y pe3ynBTaxi TeMnepaTypa HarpiBaHHs KopHCHoro 
KOMnoHeHTa i nopoaeHBoi' nopoflH, no 3aKiHHeHmo HB^ onpoMiHeHHfl, 6yne 
phHOK). IDcjia 3aKiHHeinra flii' ejieKTpoMaraiTHoro BHnpoMimoBaHHH, y iunrai 
aeaKoro nacy Bifl6yBaen,CH nepe^ana TennoBoi eHeprii bir 6ijn,m HarpiToro 



KOMnoHenxa m ueum narpixoro. n P H m>OMy xapaierep smuih xeMnepaxypn 4 
KycKa 6yae sajieacara bw MacoBoro cniBBiflHomeHHa b xycicy KOMnoHeHxiB 3 

piSHHMH eJieKTpHHHHMH, ManrixHHMH i XeiUIO^isHHHHMH BJiacXHBOCXHMH. 

XapaKxep smIhh xeMnepaxypn KycKa b naci M o«e peecxpyexBca 
xepMorpa^iHHoio cncxeMoio. TepMorpa^ixma cncxeMa sBJiae co6ok> npHcxpifi, 
aaaxHHH b peaJiBHOMy Macnrra6i nacy nepexBo P K>BaxH xemioBe BHnpoMimoBaHiw 
Bifl oKpeMHx cyMbKHHx aiaaHOK aacepejia xemioBoro BimpoMimoBaHHa y 
BiflnoBi^HHH CHTHaji, mo npeacxaBJiae xemiOBy Kapximy Axepena xemioBoro 

BHIipOMiHIOBaHHH, *KHH MOHCHa 6yjIO 6 BBOflHXH B oSHHCJHOBaJIBHHH HpHCXpifi 

An* HacxynHoi o6 P o6kh. IIpjnaiaaoM xe P Moipacj>iHHoi cncxeMH Moaee 6yra 
xeiuioBisop. n P H o6po6i4 oxpuManoro xeiuioBoro aoopaaceHH* KOHxpojiBOBaHoro 
KycKa Bin aoaBOJiae BHsnanHXH cniBBiflHomeHH* posnoflijiis KOMnoneHxiB 3 

piSHHMH eJieKXpHHHHMH, MaFHiXHHMH i XeiDIO^iSHHHHMH BJiaCTHBOCTSMH B 

o6cH3i KOHxpontoBaHoro KycKa. 

IJe 3 a6e3newB 6iiiBni xonne BronaHeHH* BJiacxHBocxen KOHxpojiBOBaHHx 
KycKiB, flosBOJiHXB ni^Hnwra e^eKXHBHicxB cenapaiHi i noflajiBinoro 
xexHOJioriHHoro npoHecy sSaraHeHH* i nepepo6KH ripHHHopyanoi i ripHHHo- 

XiMiHHOl CHpOBHHH, BXOpHHHOl CHpOBHHH i XeXHOreHHHX BiflXOfliB. 

Heparan BHHaxiA nocxasjieny aa^any BHpimye aa paxynoK xoro, mo cnoci6 
xepMorpa^iHHoi xycKOBoi cenapaiw chpobhhh, BKmonae nomxynHy noflany 

KyCKiB CHpOBHHH, OHpOMmeHHH IX eJieKXpOMaTHiXHHM BHnpOMimOBaHHHM 

Ha^BHcoKoi HacxoxH, peecxpauiio HaBeaeHoro BHnpoMimoBaHHH, BHaHaneHHH 

HaSBHOCXi KOpHCHOFO KOMHOHeHTa, HOpiBHHHHa MacOBOl HaCTKH KOpHCHOFO 
KOMHOHeHXa B KyCKy 3 il ipaHHHHOK) BejIHHHHOKD i HO OXpHMaHOMy pe 3 yjiBTaTi 

nom KycKiB Ha kophchhh npoayKx i nopoacmo nopozry. 

Bi^noBiflHo flo BHHaxofly, Ko^en xycoK ch P obhhh onpoMimoioxB 
eJieKxpoMamixHHM BHnpoMimoBaHHaM HaflBHcoKoi nacxoxn, noxiM nfcjia 
npHHHHeHHH onpoMineHH* i aaracanH* xenjioo6MiHHHx nponedB Mi* 



KOMnoHeirraMH KOHTpojiBOBaHoro KycKa ^kcyioxB Tenjiosy KapxHny* 
KompojiBOBaHoro KycKa, no hkhh cnonaxKy BHSHanaioxB cepeamo xeMnepaxypy 
KOHTpojiBOBaHoro KycKa, a noxiM BHSHanaioxB MacoBy nacxKy KopHCHoro 
KOMnoHeHxa b KOHxpojiBOBaHOMy KycKy no $opMym: 

U 0 c r -T v {c r -c)-T 0 c 



5 



Q -MacoBa nacxKa KopHCHoro KOMnoHeHxa b KycKy ( %); 
T 

u - BHMipaHa cxana xeMnepaxypa KOHTpojiBOBaHoro xycna ( °K); 

T 

° - xeMnepaxypa HarpiBaHHa nopomftoi nopozm ( °K); 
U 0 

- xeMnepaxypa HarpiBaHHa KopHCHoro KOMnoHeHxa ( °K); 

c r ~ xennoeMHfcxB KopncHoro KOMnoHeHxa ( ^ V 

°Kkz J> 

C - xennoeMHfcxB nopoacHBoi' nopo^H ( ^ ); 
i nepeBipjnoxB yMOBy 

Q — Qnop 

fle: 

Qnop - rpaHHHHe sHaneHHa MacoBoi HacxKH KopncHoro KOMnoHeHxa b 
KycKy (%), 

nicjia Horo no oxpnMaHOMy pesyjiBxaxi s^hchioioxb cenapanno KyciciB chpobhhh 
OTOMa noxoKaMn: o*hh si KycKis 3 bmIcxom Kopncnoro KOMnonenxa Menine 
rpamrmoro anaemia fioro MacoBoi' nacxKH, a innmn noxi K - 3 KycKifi 3 BMicxoM 
KopncHoro KOMnoHeHxa He MeHHi rpaHHHHoro SHaneHHa fioro MacoBoi' nacxKH. 

Pimenna sa^ani nepniHM 13 rpynn siraaxofliB sacHosaHo H a BH6o P HOMy 
HarpiBaHHi KOMnoHenxiB KOHxpojiBOBanoro KycKa ejieKxpoMaraixHHM nojieM 
HaflBHcoKoii nacxoxH i nepes aeaKHH nac, Heo6xiaHHH ffJ ia saracaHHa 



xemiooSMiHHHx npoyeoB muk KOMnoHenxaMH Kyc K a, KOHxpom cepeanBoi cxanoi 
xeMnepaiypn KycKa, mo 6y fl e nponopninna cniBBiflHomeHino Mac KOMnoneHxiB 
KOHTpojiBOBaHoro KycKa. Cnod6 Moace BmcopHcxoByBaxHca ^ KycKOBoY 
cenapanii BnxiflHoi cHpoBmm 3 6yaB-*Koio cxpyKrypoK) ^hhhhx 
B3ae M 03B'H3KiB KOMHOHeHxiB y KycKy. Cnod6 xapaKxepHsyerBc* HeBHcoKoio 
nffiHAKoaiero, oSyMOBJienoK) nacoM saracanHa xenm>o6 M iHHHx nponeciB mdk 
KOMnoHeirraMH Kycxa. 

nepnmg BHnaxifl Moaee 6yrH BHKopncxaHHH flJia xepMoipa<j>iHHOi KycKOBOi 
cenapanii cnpoBmm npe^xaBnenof y Bnr^i KycxiB BHSHaneHon) 
rpaHynoMexpHHHoro cioia«y 3 6y*B-*Koio cxpyKrypoio ^hhhhx B3aeM03B'ji3KiB 
4>as KOMnoHemiB y KycKy. 

Apyrim BHaaxifl nocxaBJieHy aa^any supimye 3 a paxynox xoro, mo cnoci6 
xepMorpa^iHHoi KycKOBOi cenapanii' chpobhhh, BKmonae nomxyHny noaany 

KyCKiB CHDOBHHH, OnpOMmeHHH IX eJieKXpOMaTHixHHM BHIipOMimOBaHH^M 

HaaBHcoKoi HacxoxH, peecxpanno naBeaenoro BnnpoMunoBaHHa, BH3HaHeHH* 

HaflBHOCTi KOpHCHOFO KOMHOHeHXa, HOpiBHHHHH MacOBOl HaCTKH KOpHCHOIX) 

KOMnoneHxa b xycxy 3 ii rpamnnoio bcjihhhhoio i no oxpHMaHOMy pe3ynBTaTy 
noflLi KycxiB Ha kophchhh npozjyxx i nopoaemo nopoz^y. 

BwioBi OT o *o BHHaxofly, reopen xycox ch P obhhh onpoMunoioTB 
eJieKxpoMarnixHHM BHnpoMimoBaHHSM H£W bhcokoi nacxoxn, a noxiM iricjia 
npHmmeHiM onpoMineHHa, m MOMenxy 3aracaHH* xerniooGMmnHx npo«edB 
mdk KOMnoHenxaMH KycKa, ^kcyioxB xemiOBy Kapxinry xycxa, no skhh 
BH3HaHaioxB fioro cepeamo xeMnepaxypy, a noxiM BH3HaHaioxB o^mhhh 
KoefcinkHT KOHneHxpaniY Kopncnoro KOMnonenxa b xycKy no ^opMyjii: 

v = i£ 

W 0 -T 0 ) i 

V - 06'€MHHH KOe^inieHT KOH^HXpaijil KOpHCHOrO KOMHOHeHXa; 



Tr 

° " BHMipHHa cepeflHa TeMnepaiypa KOHTpoKBOBanoro KycKa ( °K) y 

U 0 - TeivraepaTypa HarpiBaHHa KopHCHoro KOMnoHeirra ( °K); 
T 

O - TeMnepaiypa HarpiBaHHa nopoacHBoi' nopo,im ( °K); 
i nepeBipaioTB yMOBy 



nop , 



Vdon ~ rpaHHHHe 3HaHeHHH o6'eMHoro Koe$in.ieHTa KOimeHTpai^ii" KopncHoro 
KOMnoHeHTa 

nicjia Horo no oTpHMaHOMy pesyjiBTaTi sflincmoioTB cenapaniio KycKiB ch P obhhh 

flBOMa nOTOKaMH. OflHH nOTiK 3 KyCKiB 3 BMiCTOM KOpHCHOrO KOMHOHeHTa 

Memne rpamnHoro sHanem^ goro o6'eMHoro Koe^inieirra Ko^eHTpanii 
KopncHoro KOMnoHeirra, a imnHH nornc 3 KyciciB 3 bmIctom Kopncnoro 
KOMnoHeHTa He mchhi rpaHHHHoro sHaneHHH iioro oS'eMHoro Koe<|>inieHTa 
KOHneHTpanjY KopHCHoro KOMnoHeHTa. 

PimeHHs sa^rai ApyrHM is rpynn BiraaxofliB sacHOBaHo Ha HarpiBaHHi 
KOMnoHeHxiB KOHTpojiBOBaHoro KycKa ejieKTpoMarHiTHHM nojieM HaflBHcoKoi 
HacTora i KOHTpojii cepeaHBoi TeMnepaTypH KycKa b 6yflB-*KHH He HyjiBOBHfi 
MOMenr nacy nicjia npmraHeHHH BroniBy Ha hboto ejieKxpoMarmxHoro nojia, mo 
SHaxoflHTBca b iHTepBam racy B ifl MOMenxy npmraHeHHH BiuiHBy 
ejieKTpoMaraiTHoro hojm w MOMeHTy saracaHror Teimoo6MiHHHx nponeciB mml 
KOMnoHeHTaMH KycKa, mo 6yae nponopniHHa cniBBiznronieHHio 06'eMiB 

KOMHOHeHTiB KOHTpOJIBOBaHOrO KyCKa. CnOCi6 MOHCe BHKOpHCTOByBaTHC* flJlfl 

KycKOBoi cenapanii BHxiflHoi ch P obkhh 3 o/nropiflHoio (KBasiisoTpoiraoio) 
CTpyKTypoK) ^isHHHHx BsaeMosB'asiciB KOMnoHeHT y KycKy. IIlBH.zncofliH cnoco6y 
BHSHanaexBCH nacoM HarpiBaHHa komhohcht KonrpojiBOBaHoro Kycxa b 
ejieKTpoMarHiTHOMy noJii Ha,znjHcoKoi HacTora. 

Ppyra& Biraaxifl Moace 6yra BHKopHCTaHHH pi TepMorpacJuHHoi* KycKOBoi' 
cenapanii chpobhhh, npeflCTaBJie H oi y BHTunyji KyciciB BHSHaneHoro 
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rpaHyjiOMeTpHHHoro CKJia#y 3 OflHopijmoio CTpy KT ypoio (Jusjihhhx 

B3aeM03B'fl3KiB oG'eiVliB KOMHOHeHT y KycKy. 

Tpe-rifi BiiHaxin nocTaBJieny saaany Bapimye 3a paxyHOK Toro, mo cnoci6 
TepMorpa^iHHOi KycKOBOi cenapanu chpobhhh BKjnonae nonnynHy noflany 
KycKiB CHpoBHHH, onpoMiHemw ix ejieKTpoMaraiTHHM BHnpOMimOBaHHHM 
Ha^BHcoKoi HacTora, peecTpanjio HaBefleHoro BimpoMimoBamM, BHSHaneHHa 
HaaBHOcri KopncHoro KOMnoHeirra, nopiBronnM MacoBoi HacTKH KopncHoro 
KOMnoHeirra b KycKy 3 iT rpaHuraaoio BemraHHoio i no OTpHMaHOMy pesyntTaxi 
nofliji KycKiB Ha kophchhh npoflyicr i nopoaono nopoay. 

BwioBiOTO w BHHaxofly, KoaceH KycoK chpobhhh onpoMimoioTL 
ejieKTpoMarHiTHHM BHnpoMiinoBaHHSM HaflBHCOKOi HacTora b nepeSiry nacy, 
o6yMOBJieHOMy no Bnpa30M: 



t ~ ATC rPr 

fns 0 sE 2 m tgd r 



«e: 



*h - nac BiuiHBy ejieKTpoMaraiTHoro HBH BrnipoMimoBaHHa Ha 
KOHTponBOBaHHH KycoK (ceicyHdu); 

A7 7 - Heo6xi,zme niflBHineHHa TeMnepaTypa HarpiBaHH* KopncHoro 
KOMnoHeHTa (°K); 

c r - TennoeMHicTB KopHCHoro KOMnoHeHTa ( ^ ); 
Pr - rycTHHa KopHCHoro KOMnoHeHTa ( — ); 

At 3 

f - nacTOTa KOjniBaHB HBH ejieKTpoMaraiTHoro nana ( Fz/); 

s 0 - ejieKTpHHHa nocTiinia, piBHa 8,8541878 10 -12 — ; 

s r - BiflHocHa fliejieKTpHHHa npOHHKHicTB KopHCHoro KOMnoHeHTa; 



E 9 
m ~ HanpyaeeHicTB eneiapHHHoro hojm HBH ejieKxpoMaraixHoro 



nojw ( — ); 

M 



tgd r - xaHreHc fliejieKxpirarax yxpax KopncHoro KOMnoHeHxa, 
a noxiM nicjia npmnmeHiw onpoMineHH*, «o MOMeHiy saracamw xenjioo6MiHHHx 
nponeciB Mi* KOMnoHeirraMH Kycna, <i>iKcyKm, xennosy KapraHy Kyciea, no zxi& 
BHSHanaioTi, cepe.zme nepeBHmeHHa xeMnepaxypn HarpisaHHa y nom HBH, a 
noxiM BHSHanaroxB Macosy nacxKy Kopncnoro KOMnonenxa b KOHxpojiBOBanoMy 
KycKy no 4>opMyjii: 

q _ P r Ae 



p r Ae - pAe r 

> 

fle: 

Ae = 7tfE 2 m e 0 stgdt H -AT c pc . flonoMi^HHH napaMexp nopoaraBoi 
nopozpi; 

Ae r=^ls 0 e r tgS r t H -AT c p r c r . flonoMHKHHii napaMexp KopncHoro 
KOMnoHeHxa; 

Q - MacoBa nacxKa KopncHoro KOMnoHeHxa b KOHxpojiBOBaHOMy Ky CK y; 
ATr 

C " cepeAH€ nepeBmneHHH xeMnepaxypn HarpiBamw KOHxpojiBOBaHoro 
KycKa ( °K); 

P - rycxHHa nopoacHBoi' nopozn* ( — ); 

s - BiflHocHa fliejieKxpirma npoHHKHicxt nopomn-oi nopoflH; 
tgS - xaHreHc .zuejieicxpHHHHx yxpax nopojKHtoi nopozm, 
i nepeBipaertcH yMOBa: 

Q>0 

Qnop - rpaHHHHe 3HaHeHHH MacoBoi' nacxKH KopncHoro KOMnoHeHxa; 



racjia wo no oxpHMaHOMy pesyjitxaxy sflincmoioTB cenapaniio KycKiB 

CHpOBHHH ABOMa HOXOKaMH - OflHH 3 KyCSttB 3 BMiCTOM KOpHCHOFO KOMHOHeHXa 

MeHme rpaHHHHoro SHaneim* fioro MacoBoi nacxKH, a hmraH noxnc - 3 KyciciB 3 

BMiCTOM KOpHCHOFO KOMHOHeHTa He MeHHI rpaHHHHOFO 3HaHeHH* HOFO MaCOBOl 
HaCTKH. 

PiHiemM sanam xpexiM i 3 rpyrra BHHaxoaiB sacHosaHo H a HaipiBaHHi 

KOMHOHeHTiB KOHXpOJIBOBaHOFO KyCKa eJieKTpOMaTHiTHHM HOJieM HaflBHCOKOl 

nacTOTH i KOHrpojii cepemn.01 TeMnepaxypH Kycxa b 6yflB-sKHH He HyjiBosnn 
MOMeHT nacy nicjw npmiHHeHHa BiuiHBy H a hbofo ejieKxpoMaraixHoro hojih, mo 
3Hax 0fl HXBc* b mxepBam nacy B ifl MOMenxy HpHmmeHHa Biumsy 
ejieicipoMarHixHoro nojia *o MOMenxy saracaHH* xeiuiooSMiHHHx nponeciB Mi* 
KOMHOHeHxaMH KycKa, mo 6yae nponopnifiHa cniBBimroiHemno Mac 

KOMHOHeHTiB KOHTpOHLOBaHOrO KyCKa. Cnod6 MO*e BHKOpHCTOByBaTHCH flJIH 

KycKOBoi" cenapanii Bnxizmoi ch P obhhh 3 oflHopmnoK) (KBasiisoTponHoio) 

CTpyKTypOK) 4»i3HHHHX B3aeM03B'*3KiB KOMHOHeHT y KyCKy. niBHflKO^ CHOCo6y 

BHSHanaerBca tocom HarpisaHHa komhohcht KOHxpojiBOBanoro Kyc K a b 
ejieKxpoMarHixHOMy nojii HaflBHcoKoi* nacxoxa. 

Tpexifi BHHaxia momq 6yxH EHKopncxaHHiS Ana xepMorpa^iHHoi KycKOBoi 
cenapanii chpobhhh, *Ka npeflcxaBnena y Biirjismi KycKiB BHSHanenoro 
rpaHyjioMexpHHHoro ckji W 3 oflHopwHoio cxpyKxypoK) ^hhhhx 

B3a€M03B'a3KiB §33 KOMnOHeHliB y KycKy. 

HeTBepTHH BHHaxifl nocxaBJieny saaany BHpimye sa paxynoK xoro, mo 
cnociS xepMorpa^iHHoi KycKOBoi cenapanii chpobhhh BKJHOHae nomxynHy 
noflany KycKis ch P obhhh, onpoMineHHa ix ejieKxpoMarHixmiM 
BHnpoMimoBaHHHM HanBHcoKoY HacxoxH, peecTpanno Hase^eHoro 

BHnpOMiffiOBaHHH, BH3HaHeHH« HaHBHOCxi KOpHCHOFO KOMHOHeHTa, nopiBHHHHH 
MaCOBOl HaCTKH KOpHCHOFO KOMHOHeHXa B KyCKy 3 il rpaHHHHOK) BeJXHHHHOIO i no 

oxpHMaHOMy pesyjiBTaxi nom* KycKiB H a ko P hchhh npo^yKX i nopoacmo nopo^y. 



BianoBiaHO *o BHHaxofly, Ko^cen KycoK cnpoBmra onpoMimojOT* 1 
eJieKxpoMaraiTHMM BHiipoMimoBaHHaM, nacToiy *Koro BHSHanaioTB no <j>o P Myjir 

/* j 1 

n ' X m'^ 2s 0 e r MoM r (Jl + tg 2 S r + 1) ? ^ 

w " MaKCHMajiBHKH JiimHHHH po3Mip Kycxa (m); 
£ 0 = 8,854 1 8782 • 1 0 12 . ejieKxpuHHa nocxiima (0/m); 
Z r - BiflHocHa AiejieiapHHHa npoHHKHicTt KopncHoro KOMnoHeirra; 
V* = U5663706 • 10 6 . MaraiTHa nocxigHa (r „ //w; . 

- BizmocHa MaraiTHa npoHmaricTB KopncHoro KOMnoHeirra; 

*&<? r - TaHreHC siejieKTpirraHX yxpaT KopncHoro KOMnoHeirra, 
a nac HaipiBaHHa BH3Ha^aioTfc no 4>opMyjii: 

" f™»s,EltgS r AC) 



AT - neoSxirme m^mneHH* xeMnepaxypn HarpiBaHna Kopncnoro 
KOMnoHeHTa(°i<:) ; 

° r ~ ™:oMa TennoeMHicTB KopncHoro KOMnoHeHTa (Mx/°K • kjp); 
P r - rycTHHa KopncHoro KOMnoHeHTa (Kr/M 3 ) ; 

S ' ' Bi «H°CHa ejieKrpiwHa nporoiKHicTB KopncHoro KOMnoHeirra; 
E 

m - HanpyaceHiCTb ejieKTpoMaraiTHoro hojm ( b/m) , 
nfcjia Horo 3 momchty npHraraeHmr Biumsy eaeKrpoMaraiTHoro no™ AO 
MOMenry saracaHH* Tenjioo6MiHHHx nponedB Mi)K KOMnoneHTaMH Kyc K a 
neoflHopasoBo ^kcyroTB xeroioBi KapiHHH Kyc K a, no skhx BHSHaraoxB cepeam 
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xeMnepaxypn KOHrpojiBOBanoro KycKa, a Ha macxasi otphmohhx fl aHHx 

CKJiaflaEOTt CHCTeMy piBHHHB 

T 0 =x l +x 2 t 0 +x 3 tt+x 4 t 3 0 

T^X^X^+Xtf+Xtf 
T 2 =X 1 +X 2 t 2 +X 3 t 2 2 +X 4 t 3 2 
T 3 =X l +X 2 t 3 +X 3 t 3 2 +X 4 t 3 3 

T T T T 

o> i> 2' 3 cepeflHa xeivinepaxypa Kycna, BH3HaneHa b momchxh nacy 

i BHpimyioTB ff BiimocHO X t .X 29 X s ,X 49 nicjia noro BHsnanaioxB KoecfcinieHx 
o6'eMHoro 3anoBHeHHa KopHCHoro KOMnoHeHTa no $opMyjii: 

Kv= cp(X 3 ac rPr +3X,k r ) 

cp(X 3 ac rPr + 3X 2 k r )-3X 2 c rPr k 

9 

C - xeiuioeMHicxt nopoacHtoi nopo#n (&>k/ 0 K • Kr); 

P - rycTHHa nopo>ian»oi nopozm (Kt/m 3 ); 

a - po3Mip 3epHa KopacHoro KOMnoHeHTa (m). 

K - Koe<i>inieHX xenjiOBuwani KopHCHoro KOMnoHenra ( Bt/°K'i^); 

k - Koe$iuieHT TeiuioBiwaHi nopoacHBoi nopoflH ( Bt^K-m 2 ); 
i nepeBipaiOTB yMOBy 

Kv > Kv nOD 

nop 



i 



Kv no P - rpaHHHHe SHaneHHa Koe<|>iitfeHT offeMHoro sanoBHemM KopHCHoro 
KOMnoHeHTa, 

a no oxpHMaHOMy pesyjiBxaxy SfliHcmoioxB cenapauiK) KyciciB ch P obhhh flBOMa 
noxoKaMH - oflHH 3 KyciciB 3 BMicxoM KopHCHoro KOMnoHeHxa Memne rpamiHHoro 



w A. 

3HaneHHH noro Koe$inieHTa o6'eMHoro 3anoBHeHHa KopncHoro KOMnoHeHTa, a 
iheuhh no-riK 3 KycKiB 3 BMicTOM KopHCHoro KOMnoHeirra He MeHin rpaHHHHoro 
3HaHeHHa iioro Koe$inieHTa oS'eMHoro 3anoBHeHH* KopncHoro KOMnoHeHTa. 

Pimemw 3aflani HCTBepTHM i3 rpymi BimaxofliB 3acHOBano Ha HarpiBaHHi 
KOMnoHeHTiB KOHTpojiBOBaHoro xycKa ejieKTpoMaraiTHHM nojieM HaflBHCoKoi 
HacTora i 6ara T opa30BOMy KOHTpom cepe^HBoi' TeMneparypH KycKa b 6y,zn>-HKiH 
He chiBnaflaiOHHH momcht Hacy, mo SHaxoflHTtca b iirrepBajii nacy MOMenry 
npnnHHeHHa BiuiHBy ejieKxpoMarmTHoro nojia fl o MOMeirry saracaHH* 
Tenjioo6MiHHHX nponeciB ml>k KOMnoHeHraMH KycKa. no OTpHMaroiM abhhm y 
pesyjiBTari SaraxopasoBoro KOHTporao BHSHanaeTBca cniBBi,zmoineHHJi o6'eMi B 
4>as KOMnoHeHTiB KOHTpojiBOBaHoro KycKa. Cnoci6 Moace BHKopHCTOByBarHCH 
W* KycKOBoi" cenapanii BHxiflHoi chpobhhh 3 6yzn>-aKoio cipyKxypoio 4>i3HHHnx 
BsaeMosB'flSKiB KOMnoHeHTiB y KycKy. UlBHflKOflk cnoco6y BHaHanaeTBca nacoM 
HarpiBaHHa KOMnoHeHTiB KOHTpojiBOBaHoro KycKa b ejieKTpoMaraiTHOMy nojii i 
nacoM 6araTopa30Boro KOHipojno TeMneparypH KycKa. 

HeTBep-nra BHHaxifl Moace 6ym BHKopHCTaraiH jvw TepMorpa«|)iHHOi 
KycKOBoi cenapanii chpobhhh, npeflCTaBJieHoi y BHrnafli KyciciB BHSHaneHoro 
rpaHyjioMexpHHHoro cKJia^y 3 ojnropiaHOio i He o^Hopi^Hoio cipyKrypoio 

4>i3HHHHX B3aeM03B'a3KiB o6'€MiB KOMnOHeHT y KycKy. 

H f HTHfi BHHaxiA nocTaBJieHy saflany BHpimye sa paxyHOK toto, mo cnociS 
TepMorpa^iHHoi KycKOBoi" cenapanii chpobhhh BKjnonae nonrryHHy no^any 
KycKiB chpobhhh, onpoMiHeHHfl ix ejieKTpoMaraiTHHM BHirpoMimoBaHHJiM 
HaflBHcoKoi nacTOTH, peecTpaniio HaBefleHoro BHirpoMimoBamw, BHSHaneHHH 

HajffiHOCli KOpHCHOro KOMnoHeHTa, HOpiBHHHHX MaCOBOl HaCTKH KopHCHoro 

KOMnoHeHTa b KycKy 3 11 rpaHHHHoio BejiHHHHoio i no oipHMaHOMy pesyjitTari 
nofliji KycKiB Ha kophchhh npozr/KT i nopoacrao nopoay. 

BirnioBiOTo w BHHaxo^y, kojkch KycoK chpobhhh onpoMimoKm, 
ejieKTpoMaraiTHHM BHirpoMimoBaHmiM HaflBHcoKoi HacTora no HarpiBaHHa 
KOMnoHeHTiB KycKa, a nfcjw npHnHHemni BroiHBy ejieRTpoMararraoro 
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BHnpoMimoBaHHH xepMorpa^iHHOK) chctcmoio fciiecyioxB xeMnepaiypHy 
KapraHy KycKa maw nprnnmemw BiuniBy ejieKxpoMaraixHoro nojia fl o MOMeHTy 
3aracamw Tennoo6MiHHHx nponeds mitk KOMnoHeirraMH Kycxa, npn ntoiviy no 
oxpHMaHiH TemioBiH Kapxmri BHsnanaioxB pismnno MaKCHMajiBHOi i MimMajiBHoi 
TeMnepaxypH Kycna, a no pismmi MaKcuMajitHoi i MimMajiBHoi xeMnepaxypn i 
BiflOMOMy inrepBajiy nacy, b« MOMenxy npniiHHeHmi mnnmy 
eneKxpoMaraiTHoro hojih HaaBHcoKoY nacxoxn fl o MOMenxy peecxpanii 
•remiOBoro 3o6pa>KeHHH KycKa, BHSHanaioxL Macosy nacxicy KopHCHoro 
KOMnoHeHTa b KycKy, BizmoBiflHo no $opMyjra: 



14 



Q = 



cc r In 


I *T{t K ) J 


6k r ct K 


cc r In 







fle: 



£ - MacoBa HacxKa KopncHoro KOMnoHeHxa b KOHxpontOBaHOMy Kyc K y; 

U Q - xeMnepaTypa HarpiBaHHa KopHCHoro KOMnoHeHxa ( °K); 
T 

o- TeMnepaxypa HarpiBaHHH nopoaaaoi nopoflH ( °K); 
P r - rycxnua KopHCHoro KOMnoHenxa ( — ); 

M 3 

c r - xenjioeMHicxb KopncHoro KOMnoHeHxa ( V 

0 KK2" 



C - xenjioeMHicTB nopoacHboi" nopo,zm ( ^ ); 

K - Koe^inieHx xenjioBizwani KopHCHoro KOMnoHeHxa ( — V 

V °K-M 2 h 

k - Koe<i>injeHX xernioBiflaaii nopoacHBoi* nopoflH ( Bm -); 



t K - iHxepBajry nacy Bifl MOMeHxy npHiraHemw Bminey eJieKxpoMarnixHoro 
nojia HBH ao MOMeHxy peecxpanii' xeiraoBoro soSpaaceinra ( ceKynda); 

a - posMip 3ep H a KopHCHoro KOMnoHeHxa b KOHxpojiBOBaHOMy KycKy ( m); 
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&T(?k) - pi3roma MaKCHMajiBHoi i MiiHMajiBHOi TeMneparypH 
KOHTpoJitOBaHoro KycKa b MOMeirr peecxpaiui' xennoBoro 3o6pa»eHHH 
KOHTpojiBOBaHoro KycKa ( °K) t 
i nepeBipaeTBca yMOBa: 

Q^Q 

Qnop - ipaHHHHe 3HaHeHIW MaCOBOl HaCTKH KOpHCHOIX) KOMHOHeHTa, 

nicjM Horo no oTpHMaHOMy pesyjttTaTy saincinoioTB cenapaniio KyciciB 

CHpOBHHH flBOMa nOTOKaMH - OflHH 3 KyCMB 3 BMicTOM KOpHCHOIX) KOMHOHeHTa 

MeHine rpaHHHHoro 3HaqeHHH fioro MacoBoi nacTKH, a mnraH nark - 3 KyciciB 3 
BMicTOM KopncHoro KOMHOHeHTa He MeHm rpaHHHHoro SHaneHHa fioro MaCOBOl 

HaCTKH. 

PimeHHH safari h'othm is rpynH BHHaxoflis sacHOBaHo Ha HarpiBaHHi 

KOMHOHeHTiB KOHipOJIBOBaHOrO KyCKa eneiCipOMarHiTHHM HOJI6M HaflBHCOKOl 

nacTOTH i KOHTpojii pisinmi MaKCHMajiBHoi i MuuMajiBHoi' TeMHepaxyp 
KOHTpojiBOBaHoro KycKa y ^kcoBamiH momcht nacy nicjia npHHHHeHHa BnmiBy 
Ha HBoro ejieKTpoMarHiTHoro hojm, mo SHaxoflHTBc* b urrepBajii Hacy B ifl 
MOMe HT y npmiHHeHHa BHJiHBy ejieKTpoMarHiTHoro hojih «o MOMeHTy saracairaa 
Tenjioo6MiHHHX npoueciB mdk KOMHOHeHTaMH KycKa. OipHMaHa pismma 
TeMnepaxyp 6y fl e nponopHiiiHa cniBBWHomeHmo Mac KOMnoHeimB 
KOHTpojiBOBaHoro KycKa. Cnoci6 Moace BHKopHCTOByBaracfl ajw KycKOBoi 
cenapauii shxiahoi chpobhhh 3 HeoflHopizmoio piBHOMipHo-posnoaineHoio 

CTpyKTypOK) (JUSHHHHX BSaeMOSB^SKiB KOMHOHeHTiB B o6CH 3 i KyCKa. niBHflKOflk 

cnoco6y BHSHanaeTBca nacoM HarpiBamw komhohcht KOHTpojiBOBaHoro KycKa b 
ejieKTpoMarHiTHOMy nojii HaflBHCoKoi' HacTom 

ITothh BHHaxifl Moace 6yrH BHKopHCTaHHH fljw TepMorpa4)iHHOi KycKOBoi 
cenapaqii chpobhhh, npeacTaBJieHoi y BHnwfli KyciciB BHSHaneHoro 
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rpaHyjioMeTpiiHHoro cioiaAy 3 HeoflHopiflHOK) BraaflKOBo-posnoameHoio 

CTpyKTyp OK) 4>i3HHHHX B3a€M03B'«3KiB $33 KOMHOHeHTiB y KyCKy. 

fflocTHH BHHaxln nocTaBJieHy 3aflany BHpimye 3a paxyHOK toto, mo 
npHCTpifi TepMorpa^iHHoi* xycKOBoi cenapanii chpobhhh mIcthtb npHcrpiii 
flosoBaHoi noAani KycKiB chpobhhh, mo CKnaflaeTbca 3 npHHOMHoro 6yHKepa, 
KHBHJIBHHKa 3 eneicrponpHBOAOM, KOHBeep 3 ejieierponpHBOAOM; ycraHOBKy 
ejieRTpoMaraiTHoro BHnpoMimoBaHHa HaABHcoKoi' nacTOTH i3 chctcmoio 
KepyBaHHa , AapraKH HaBeaeHoro BrnipoMimoBaHiia fi o6HHCJnoBajiBHHH npHCTpifi 
i3 BxiznraM iHTep4>eficoM. 

BwioBi^Ho ao BHHaxoay, npHCTpin AOAaraoBo mIcthtb KaMepy HarpiBaHH* 
eHepriao ejieKipoMarHiiHoro nojia HaABHcoKoi' HacTora, npHCAHaHy ao 
ycTaHOBKH BHnpoMimoBaHHa eHeprii HaABHcoKoi HaeroTH, TepMorpa4>iHHy 
CHcreMy o6po6KH cnraaniB TepMOAa-miKis HaBeAeHoro TemioBoro 
BHnpoMimoBaHHa, CHCTeMy KepyBamM ejieKiponpHBOAOM >KHBHJiBHHKa, BajiKOBHH 
po3KJiaAHHK, CHCTeMy KepysaHHa eneKTponpHBOAOM KOHBeepa, CBi-rJioBHH 
BysBKOHanpaBJieHHH BHnpoMiinoBaH i $OTonpHHMaH, Aa-ranc nojiox<eHHa, 
npHHOMy BHxiA TepMOipatfciHHoi" chctcmh 3'eAHaHHH 3 nepmHM bxoaom BxiAHoro 
iHTep^eiicy, BHxiA *Koro 3'eAHaHHH nepe3 o6HHCjnoBajn>HHH npHCTpin b bxoaom 
BHxiAHoro iHTep^egcy, a ApyrHH bhxia BHxiAHoro iHTep4>eHcy 3'eAHaHHH c 
CHCTeMoio KepyBaHHH ejieKTponpHBOAOM acHBHJiBHHKa, TpeTiii BHxiA BHxiAHoro 
iHTep^eficy 3'eAHaHHH nepes CHCTeMy KepyBaHiw ycTaHOBKOio HaABHcoKoi 

HaCTOTH 3 11 BXOAOM, TCTBepTHH BHXiA BHXiAHOrO iHTep^eHCy 3'CAHaHHH i3 

CHCTeMoio KepyBamM ejieioponpHBOAa KOHBeepa, Ha Bajiy >ncoro BCTaHOBJiemiH 
AaTHHK nojioaceHHH, 3'eAHaHHH i3 ApyrHM bxoaom BxiAHoro iHTep^ency, npn 
m.0My nepmHH BHxiA BHxiAHoro iHTep^eftcy' nepe3 npHCTpin nopiBHHHHa, 6jiok 
THMHacoBoi" 3arpHMKH i ^opMyBan iMiryjiBciB KepyBaHHH 3B'a3aHHH 3 
ejieKTponHeBMOKJianaHOM, ycraHOBJieHHM 3 MoauraBicTio iforo BsaeMOAii 3 
posAinoBHM npHCTpoeM noAani b npHHMan KycKiB chpobhhh 3 BMicTOM 
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KopncHoro KOMnoHeHra MeHin rpaHHHHoro i npHHMan KycKis chpobhhh si 
BMicTOM KopncHoro KOMnoHeHxa He Memii rpamrmoro. 

PimeHHH 3an&*i hiocthm i3 rpyira BHHaxofliB 3acHOBaHe Ha: 

1. OopMyBaHHi ozmomapoBoro noTOKy copxyeMoro KycKOBoro Marepiany; 

2. 36yfl3KeHHi b hotohi xennoBoro BraipoMimoBaHHa copxyeMoro 
KycKOBoro Maxepiajiy 3 a aohomoxoio BBicoKoeHeprexHHHoro ejieKxpoMaraixHoro 
nojM HaflBHcoKoi" HacTora; 

3. KoHTpojii b noxoni napaMeTpiB HaBe^eHoro xennosoro BHnpoMimoBaHHa 
Bia Koacnoro KycKa, na nmcxasi *khx BHSHanaioxBc* SHaneHHa napaMexpiB 
copTyBaHHH (HanpHKJiaa, posMip, nojioacemw, sara, bmIct KopHcnoro 
KOMnoHeHTa i x.fl.); 

4. OopMyBamri BHJinsy, mo copxye, skhh aosbojmc SMimosaTH xpaeiexopiio 
pyxy KompoJiBOBaHoro KycKa b saneamocxi sifl pesyjiBxaxis nopiBHHHH* 
SHaHeHB napaMexpis copxyBaHiw, oxpHMaHHx y pesyjiBxaxi KOHxporao, is 

3aflaHHMH rpaHHHHHMH 3HaHeHHSMH. 

IIIOCXHH BHHaxifl MO^KC 6yXH BHKOpHCXaHHH flJW XepMOrpa^iHHOl KyCKOBO'i 

cenapauii chpobhhh, npeacxaBJieHoi y BHnwm KyciciB BHsnaneHoro 
rpaHyjioMexpHHHoro CKJiaay, mo npeflcxaBJiaioxB co6ok> rexeporeHHy cncxeMy 
*as KopHcnoro KOMno H eHxa i nopoacHBoi nopoan 3 HeoanopiflHoio BnnaflKOBo- 
posnoflineHOK) cxpyKxypoio (Jushhhhx BsaeMosB'ssKiB KOMnoHeHx y KycKy. 

CbOMHH BHHaxia nocxaiuieHy sa^any BHpimye sa paxyHOK xoro, mo 
npHcxpia xe P Morpa<i>iHHor KycKOBoi cenapaim chpobhhh MicxHXB npncxpiH 
AososaHoi noaani KycKis, mo cKJiaaaexBca 3 npHfioMHoro 6yHKepa, nmeKOBoro 

HCHBHJIBHHKa 3 eJieKXponpHBOflOM, KOHBeep 3 ejieKXponpHBOflOM, yCXBHOBKy 

ejieKxpoMaraixHoro BHnpoMimoBaHHa HaflBHcoicoi racxoxn is cncxeMoio iT 
KepyBaHHH, aaxHHKH HaBe^eHoro BHnpoMiHroBaHHa, oSHHcjnoBajiBHHfl npHcxpin 
i3 BXiflHHM mxep4>eHCOM. 

BmnoBmHo flo BHHaxoay, npHCTpin aoaaxKOBo MicTHXB KaMepy HarpiBamw 
e H epri€K) ejieKxpoMaraixHoro hojw Ha#BHcoKoi" nacxoxn, irpHeflHaHy nepes 



ejie M e H T BBe«eHHa eHeprii Ha^BHcoKoi nacxoxH no ycxaHOBKH BHnpoMimoBaHHH 
eHeprii HaflBHCOKOi Hacxora, npjraoMy b xaMepi HarpiBaHHa posmmeHHii 
BajiKOBHH posKJiaAHHK, mo CKJia^aeTBCH 3 BajnciB 3 xepMocxifiKoro aiejieKxpHKa, 
MbK «khmh posxamoBani ejieMeirra rpeSimai, mo cnosijiBmoe, is kpokom piBHHM 

1/4 flOBHCHHH XBHJli eJieKTpOMaTHiTHOrO BHnpOMimOBaHHH HaflBHCOKOi' HaCTOTH, a 

Bysoji BHBaHTa^eHHH KaMepn HarpiBaHHa eHeprioo HaflBHCOKoi nacxoxn, 
nocTaieHHH yjioBmoBaneM eHeprii HaaBHcoKoi nacxora 3 hbcptbxbhjibobhmh 
bw6hbhhmh ejieMeHxaMH, KpiM xoro npHcxpm micxhxb xepMorpa$i*my cncxeMy 
o6 P o6kh CHTHaniB, cncxeMy KepyBamia ejieicrponpHBOflOM nmeKOBoro 
KHBHJiBHHKa, cncxeMy KepysaHHa ejieKiponpHBOflOM KOHBeepa, CBixjiOBHH 
BysLKOHanpaBJieHHH BrarpoMiinoBaH i ^oxonpHHMan, a xaKoae sa™ K 
nojiomeHHa, npn HLOMy bhxw xepMorpacfrinHoi chcxcmh 3'e.zmaHHH 3 nepnraM 
bxo W m BxiAHoro mxep^eiicy, snxifl snsoro s'ewiaHHH nepes o6HHCjnoBajn>HHH 
npncxpifi is BXOflOM BHxiflHoro iHxep^eficy, ppynm bhx W BHxiflHoro 
iHxep^ency s'eflHamffl is cncxeMoio KepysaHHH eneKxponpnBOflOM nmeKOBoro 
>KHBHjn>HHKa, xpexiii BHxifl BHxvmoro inxep^ency 3'cflHaHHH nepes cncxeMy 
KepyBaHHA ycxanoBKOK) BHnpoMimoBaHHH eHeprii' HaflBHcoKoi nacxoxn 3 iT 

BXOflOM, HeXBepXHH BHXifl BHXiflHOrO MXep^eHCy 3'CAHaHHH i3 CHCXeMOK) 

KepyBaHHH ejieKxponpHBOfla Koraeepa, Ha sajry axoro BCxaHOBJiemiH fl axHHK 
nojioaceHHH, 3'eflnaHHH is flpyrHM BxoflOM sxiflHoro inxep^eftcy, npn HBOMy 
nepnmg BHxifl BHxiflnoro inxepcfceHcy nepes npncxpin nopiBHaima, 6jiok 
XHMHacoBoi saxpuMKH i ^opMyBan iMiiyjiBciB KepyBaHHa sB'asamiH 3 
ejieKxpoiiHeBMOKjianaHOM, ycxaHOBJieHHM tek, mo 6 3a6esneHHXH MoaoraBicxio 
iioro BsaeMOflii 3 posflwosHM npHcxpocM noflani b npiriiMaH KycKis chpobhhh s 
BMicXOM KOpHCHOro KOMHOHeHXa MeHUI rpaHHHHoro i npHHMaH KyCKiB chpobhhh 

s BMicxoM KopncHoro KOMHOHeHxa He Memn rpaHHHHoro, a bhxia 4>oxonpHHMaHa 
3'eflHaHHii is apyrHM bxoaom npncxpoio nopiBHaHHa. 

Piiiieima 3asaHi cbomhm is rpynn BiraaxofliB 3acHOBaHe Ha: 
1 . OopMyBamri OflHoniapoBoro noxony copxyeMoro KycKOBoro Maxepisury; 
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2. iHreHCHBHOMy i piBHOMipHOMy nopymeHHi b noToni TeiuioBoro 
BHnpoMimoBaHHH copxyeMoro KycKOBoro MaTepiajiy 3 a aonoMoroio 
BHCOKoeHeprenrraoro eneKipoMaraiTHoro nojia HaflBUcoKoi* nacroTH; 

3. IBflBHmeHHi TeMnepaiypH HarpiBaHHa copryeMoro KycKOBoro Marepiany 
sa paxyHOK sacTocyBaHHa rpe6iiraaToi cxpyKiypH chctcmh, mo cnoBbitmoe. 

4. KoHTpojii b noToiu napaMeTpiB HaseaeHoro TeiuioBoro BunpoMimoBaHHa 
Bifl Koaraoro Kycxa, Ha niflCTaBi *khx BHSHaHaioTBca SHaneHHa napaMeipiB 
copTyBaHHs (HanpHKjiaA, posMip, nojioaceHHa, Bara, BMicT KopncHoro 
KOMnoHeHTa i t./j.); 

5. OopMyBaHHi BiuiHBy, mo copTye, hkhh flosBOJiae SMimoBara Tpaeicropiio 
pyxy KompojiBOBaHoro KycKa b sajieacHocxi b W pesyjiBxariB nopiBHamw 
SHaneHt napaMeTpiB copTyBamra, oTpHMaHHx y pesyjiBTari KOHTpojno, is 

3aflaHHMH rpaHHHHHMH 3HaHeHHHMH. 

CbOMHH BHHaxifl M02Ke 6yTH BHKOpHCXaHHH flJIH TepM0ipa4>iHH01 KyCKOBOl 

cenapanii chpobhhh, npeacxaBneHoi y bhtjmiu KyciciB BHSHaneHoro 
rpaHyjioMerpKHHoro CKJiaay, 3 H e oaHopiflHOio BHna^oBo-posnoameHoio 

CTpy KTyp OK) 4>i3HHHHX B3aeM03B'H3KiB KOMHOHeHX y KycKy. 

BHHaxoflH, mo 3aaBJMK)TBCH, ijnocTpyioTtca cxeMaMH, jxe: 

Ha <Mr. 1 - npeflCTaBJieHo cxeMy nepnioro npHCTpoio fljia xepMorpa<i>reHoi 

KycKOBoi" cenapanii' chpobhhh, noro nepniHH npHKJia^ peajii3anii; 

Ha Oir. 2 - npeacxaBJieHo cxeMy nepnioro npHCTpoio wia xepMorpa$iHHoi' 

KycKOBoi* cenapanii' chpobhhh, noro flpyrHfi nprnoiaa peajrisaHii; 

Ha (Dir. 3 - npeflcxaBJieHo cxeMy flpyroro npncxpoio ajih TepMorpa^inHoi 

KycKOBoi' cenapanii' chpobhhh. 

Ha <Dir. 4 - npeflCTaBJieHo rpa^k 3mihh b naci TeMneparypH KOMnoHeHTiB 
npn TenjiooSMiHHOMy nponeci b flBoxKOMnoHeHTHOMy K yc K y 3 HeoflHopiflHHM 
po3no,zHJiOM KOMnoHeHTiB no o6cH3i KycKa; 
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Ha Oir. 5 - rpa^hc 3MiHH b naci pi3HHni TeMnepaiyp KOMnoHeHTiB npn 

TeiUIOo6MiHHOMy nponeci B flBOXKOMnOHeHTHOMy KyCKy 3 HeOflHOpiflHHM 

po3no^ijioM KOMnoHeHTiB no o6c*3i Kycxa; 

Ha Oir. 6 - rpa^ix 3ajie3KHocri Koe^inieHTa oS'eMHoro 3anoBHeHmr 

KOpHCHOrO KOMnOHeHTa Bifl MaCOBOl HaCTKH KopncHoro KOMnOHeHTa B 
KOHTpOJIbOBaHOMy KycKy. 

nepuiHfi cnouo mokq 6ym peajrisoBamrii Ha npHKJia^i 36araHeHH» 
BHxiflHoi" MeTajioBMimyioHiH chpobhhh, pya hophhx hh kojibopobhx MeTajiiB. 
3aaBJieHim cnoci6 3a6e3nenyc cenapaniio BHxiflHoi chpobhhh Ha ffBa noTOKH: 
offsm noTk 3 bmktom KopncHoro KOMnOHeHTa BHme 3a«aHoro 3HaHeHHH, a 
iHHiHH noTk 3 BMicTOM KopncHoro KOMnOHeHTa inDirae 3a«aHoro 3HaneHHa. 
Cenapanii Moaee ma^aBarac* BHxiflHa cnpoBKHa, OTpHMaHa ssk 6e3nocepeflHBo 
nicjia oSBaneHHfl ripHEraoi Macn b HHKJii riproiHHX po6iT npn BHflo6yrKy 
KopHCHoi KonajiHHH, T3K i chpobhhh y BHTJM^i ripiraiol Macn, mea 6yjia niflflaHa 
flo^aTKOBOMy apo6neHHK> no 3a«aHHx po3MipiB cepe^Htoro Kycxa. 

BHxiflHHH noTk chpobhhh 3 ao3yioHoro HaBaHTaacyBajiBHoro npHcipoio 
HaflxoAHTB Ha KOHBeep. 06HHCJnoBajibHHH npncrpiH nepes BHxiflHHH iHTep^enc 
4>opMye CHrHan KepyBaHHH npHcrpoeM #030BaHoi no^ani Kycxa Ha cipiHKy 
KOHBeepa i CHraaji KepyBaHHH CHCTeMoio KepyBaHHH ejieKTponpHBOfla KOHBeepa. 
KoHBeep noflae KycoK y 30Hy HarpiBaHHH ejieKTpoMaraiTHHM nojieM HBH, fl e 
3a6e3neHy€Ttca no KOMaHfli o6HHcmoBajn>Horo npncTpoio Heo6xiflHa noiyjKHicTB 
ejieicrpoMarHiTHoro BHnpoMimoBaHHH. 

floBHCHHa XBHJii ejieKTpOMaraiTHoro BHnpoMimoBaHHH b KOHipoJiBOBamH 
penoBHHi BH3HaHaeTtcH no BHpa3y: 

(1) ; 

fle: 

^ - flOBHaraa XBHJii y KOHTponBOBamii peHOBirai (m); 
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X m - rjmoHHE npoHHKHeHHJi eJieKxpoMaraiTHoi" XBnui b penoBHHi (m). 

3 imnoro 6oKy, AOB>KHHa ejieKipoMarairaoi XBHJii b peHOBmri Moxe 6yra 
BH3HaHeHa 3 BHpa3y: 

V 

(2) J ; 

V- $a30Ba niBHAKicTB ejieRTpoMarHiraoi XBHJii b flamS penoBHm (m/c); 
f- nacTOTa ejieKTpoMaraiTHoro BHnpoMimoBaHHa (Ttf). 
BnxoflHHi 3 (1) i (2) MoacHa 3airacaTH: 

V 

2nK m = — 

(3) J ; 

HH, pilUHBUIH BHpa3 (3) BiiPHOCHO X m O^ep^CHMO: 

v 

X m = 77 W 

(4) . 
OasoBa nroimKicTt ejieKxpoMararraoi* XBHJii b flaHOMy cepeflOBHmi mojkc 
6yra BHSHaneHa no snpasy (JI. A. BeccoHOB. TeoperaHecKHe ochobh 
3JieKTpoTexHHKH. 3jieKTpoMarHHTHoe none. Hsaamie BocLMoe, nepepaSoxaHHoe h 
flonojiHeHHoe: MocKBa, «BHcmaa nncojia» 1986 p.; crop. 167): 

y V2 

(5) ^O^eMoMe^ + tg 2 S e +1) . 



ff o - eJieKTpHHHa nocriima, piBHa 8,8541878 1(T 12 (O/m); 
£ e - Bi^HocHa fliejieiapHHHa npomncHicTB penoBHHH; 
ft> - MarHiTHa nocTiiraa, piBHa 1,25663706 • 10" 6 (Th/m); 
Me - Bi,ztHocHa MaraiTHa npoHHKHicTB penoBHHH; 
tgS a - TaHreHC fliejieKTpHHHHx yrpax penoBHHH, 
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niflCTaBJunoHH Bnpa3 (5) y BHpa3 (4) i BHKOHaBnra nepeTBopeHira, 
OAep^cHMo: 

(6) if V 2s 0 s e /u 0 ju e 0 + tg 2 S e + 1) . 
BHpimHBmH Bnpa3 (6) bI^hocho / o#ep3KHMo: 

1 



/ = 



(7) nX m ^o£ e MoMe0 + tg 2 S e +1) . 

Bnpa3 (7) npeflCTaBJiae nacTOTy ejieKipoManaiTHoi" XBHui, ^jih hkoi 
aMiuiiTyfla HanpyxceHocTi eneicrpBraHoro iiojih 3MeHmyen»ca b 2,71 pa3iB npn 
npoxo^»ceHHi xBHJieio Biflcram no HanpflMKy nonrapemw b aamH penoBimi 
piBHoro X m . 

HacTOTa eneKTpoMarmTHoro nojia HBH noBHHHa 6yra TaKoio, njo6 
3a6e3neHHTH npoHHKHeHHS ejieKrpoMaraiTHHX xbhjib HBH BHnpoMimoBaHHH Ha 
PfisKy rjra6HHy KompojiBOBaHoro KycKa i 3 o6jiikom (7), Mome 6ym BH3HaneHa 3 
HepiBHOcri: 

f<- ■ 1 ■ 

(8) x-X m - ^2s 0 € r M 0 Mr W 1 + tfSr + !) ;(iy) 

S r ~ BijCfHOCHa flieJieKTpHHHa npOHHKHKTB KopncHoro KOMnoHeHTa; 

Mr - BiflHocHa MarHiTHa npomncHicTB KopncHoro KOMnoHeHTa; 

tg&r - TaHreHc fliejieKipHHHHx yrpaT KopncHoro KOMnoHeHTa, 
Ilifl .nieio eHeprii" HazjBHcoKoi nacTOTH BiA6yBaeTtca HarpiBaHiw KycKa 
CHpOBHHH 3a paxyHOK norjiHHaHHfl m eHeprii' eneKTpoMaraiTHoro noJM HBH. 
riHTOMa o6'eMHa noTyacHicTB ejieKrpoMarmTHoro nojia, ssm norjiHHaeTLCH 

peHOBHHOIO, BH3HaHaCTBCa BHpa30M: 
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W = fne 0 s e E*tgS g t He> (Bm/M 3 ) 
(9) . 



E m - HanpyjKemcTi, eneierpHHHoro hojm HBH ejieKxpoMarmxHoro 



noJM ( — ); 

M 



*a, - nac BiranBy eneKxpoMaraixHoro HBH BunpoMimoBaHHa Ha 
penoBHHy (c); 

a niABHmeHHa xeMnepaxypn oflmmHi offeMy penoBHHH 6yae BH3HaHaracs: 

(10) 



e 

5 



AT* 

■« e - Heo6xizme ni^pHnneHHa xeMnepaxypa penoBHHH (°K); 

C e - TeiUIOGMHICTB peHOBHHH (ffotcfK K2)\ 

Pe - rycTHHa penoBHHH (kz/m 3 ). 

3 onumy H a (9) i (10), nac, ircoGxfeHHft an* niwmmemm xeMnepaxypn 
HarpiBaHHa KopncHoro KOMnoHeHxa Ha fl e«cy noxpiGHy BejiHHimy, Moaee Gyra 
BH3HaHeHim no 4>opMyjii: 

t - W-CrP. 



(11) 



fxs 0 € r E 2 jgS r 



AT - H eo6xiflHe mmmne*H* xeMnepaxypa HarpiBaHH* KopncHoro 
KOMnoHeHxa (°K); 

t„ - nac HarpiBaHHa KOHxpojBbOBaHoro Kycica b none ejieKTpoMaraixHoro 
HBH BraipoMimoBaHHfl (c); 

C r - XenJIOCMHlDXB KOpHCHOrO KOMHOHeHXa (tfo/c/'K kz); 
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P r - rycTHHa KopncHoro KOMnoHeirra (kz/m 3 ). 

IIpoTHTOM nacy HarpiBaHHa t kophchhh KOMnoHeHT y KycKy chpobhhh 
HarpieTBCH no TeMneparypH: 

U _ f™*£ r El tgS r 

v o - t H 

(12) °rPr jOjq 

~ - TeMnepaiypa HarpmaHHa KopncHoro KOMnoHeirra y HBH 
ejieKTpoMaraiTHOMy nojii 3a nac t (°K); 

c r - TenjioeMHicTB KopncHoro KOMnoHeirra (Jfo/c/°K kz); 

Pr - rycTHHa KopncHoro KOMnoHeirra (kz/m 3 ). 

IIopoamiH KOMnoHenr y KycKy chpobhhh HarpiexBca flo TeMneparypH 

T _ f^pSE 2 m -tgS 

° II *H 

(13) C P ,(OK) 

T 

*o - TeMnepaTypa HarpiBaHHs nopoacHBoi nopozm y HB*! 
eneKTpoMarHiTHOMy nojii 3a nac t (°K); 

C - TeiuioeMHicTi. nopojKHBoi* nopo,zm (ffotc/°K kz); 

P - rycTHHa noposKHBoi nopofln (kz/m 3 ). 

G - BiAHocHa fliejieKTpOTHa npomiKHicTB nopoacHBoi* nopozm; 

tgS - TaHreHC flieneKrpHHHHX yrpaT nopoacHBoi nopozm. 

ITicjM npHrameHHH «ii eJieKTpoMaraiTHoro hojm nponec Tenjioo6Miiry Mm 

KOpHCHHM KOMHOHeHTOM i nop02KHBOK> HOpOflOK) OHHCyeTBC* CHCTeMOK) 
flH^epeHniajIBHHX piBHHHB 3 nOHaTKOBHMH yMOBaMH U Q i T Q : 



(14) 



25 

m r c r ^- = S 0 k r (T-U) 

mc^- = S 0 k(U-T) ! 
at 



5 



fle: 



m r - Maca KOpHCHoro KOMnoHeirra b KOHTpojitoBaHOMy Kycxy (kz) 
m - Maca nopoHCHtoi' nopo«H b KOHipojiBOBaHOMy KycKy (kz) 
dU 

~ - niBHAKKTB 3mihh TCMneparypH KOpHCHoro KOMnoHeHTa nicjia 

I 

O fr 

HarpiBaHHH (— — ■ ); 

c 

dT 



U± 

— - hibhakictb 3mihh TeMnepaTypH nopoacHBoi nopo^H nfcjia HarpiBaHHH 



U - noTOHHa TeMnepaTypa KOpHCHoro KOMnoHeHTa (°K ); 
T - noTOHHa TeMnepaTypa nopoacHBOi nopczni (°K ); 

S Q - roioma Tenjioo6MiHy m kophcHhm KOMnoHeHTOM i nopoamBoio 

o 6/77, 

nopofloro BH3Hana€TBCH no AopMyjii: S 0 = - — r - ( M 2 \ 

ap r v Ji 

fle: 

a - po3Mip 3epHa KOpHCHoro KOMnoHeHTa (m); 

k - Koe4>inieHT TenjioBizwani nopoasHBoi nopozm (Bm/(°K-M2)); 

k r - Koe^inieHT TeiHioBiflaaHi KopHckoro KOMnoHenra (Bm/(°K'M2)). 

PiHieHHfl CHCTCMH flH^epeHniaJIBHHX piBHHHB TenjI006MlHy UIM KOpHCHHM 

KOMnoHeHTOM i nopoMCHBoio nopofloio b KycKy Mae bha: 

(15) m r kc r 



(16) 



T(t) = + 4 • e*' 
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^ » " nocrifim Koe<|>iiueHTH, «ci BH3HaHaK>TBca no 4>opMyjiax: 

^ _ mk r cT 0+ m r kc r U n 
(17) m r kc r +mk r c (0 ^ ; 

^ _ m r kc r (T 0 -U n) 

(18) 1 ^ fc r+<C (O^. 



XapaKTepHCTHHHe piBHHHHa: 



(19) 



6k. 



6km r 
p + r — + 

K acp r m ac rPr ) 



= 0 



Kopeiri xapaicrepHCTKraHoro piBHaHHa Po » Pi 

(20)^o =0. 



(21) 



Pi = 



— + 



mc 



OcTaTOHHo, pimeHHfl chctcmh AH^epeHniajiBHHx piBHam, (14) 6yne; 



U(t) = A 0 -^^-A l e^ 
(22) /w r &c r 



(23) 



r(0 = A 0 + A, • e' 1 ' 



Tpa^k 3MiHH b naci TeMneparypn KopncHoro KOMnoHeirra £/(/) (KpHBa 56) i 
nopcMKHtoi nopoflH T(t) ( KpHBa 57) npn TennooSMiHHOMy nponeci b K ycKy 3 
HeoflHopiflHHM po3noflinoM KOMnoHeHTiB no o6c*3i npeflCTaBjieraiH Ha Oir. 4. 

CTaJie sHaneHHH TeMnepaTypn HarpiToro KycKa 6y«e BHSHaHaraca no 
<j>opMyjii; 



Tjj - A 0 = 



(24) 



m kc r 

. m kc 
1+ — — r — 

m kc 
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fle: 

T 

v - TeMnepaTypa KOHTpojiLOBaHoro Kycxa nicjia 3aBepnieHna BHyTpimmx 
Teiuioo6MiHHHx npoijeciB Mi* KOMnoHeHTaMH Kycxa (cTana TeMnepaiypa 
HarpiBaHHa KOBnpojn.oBaHoro KycKa) (°K). 

3Ba»caK)HH Ha Te, mo npn piBHOBaaraoMy Teroioo6MiHi k = k r , BnpinniMo 

m 

piBHHHHH (24) BizmocHO — , oflepacHMo; 

m _ (U 0 -T u )c r 
m r (Tu-T 0 )c 

UpH BiflOMOMy cniBBiflHomeHHi — MacoBa Hacnea KopncHoro 



KOMnoHeHTa b KycKy BH3HaHaerBca BHpa30M: 

1 



m 



madaBJwioHH b *khh SHaHemw cniBBiOToinemw — , oaepacHMO Bnpas H a 

r 

niflCTaBi HKoro BH3HaHaK>TB kuibkictb KopHCHoro KOMnoHeHTa b KycKy: 

Q = Tt nr t \ rr, 100% 

(25) U oCr-T v (c r -c)-T 0 c 

Q 

" MacoBa nacxKa KopHCHoro KOMnoHeHTa KompojiBOBaHoro KycKa (%) 
BH3HaHCHHH CTajioro SHaHemw TeMneparypn KycKa KOHipojnoBaxH ii sa 
flonoMoroio TepMoipa^HHOi CHcxeMoio H eo6xiflHo nepes aeaKHfi npoMhicoK nacy 
nicna HarpiBaHHa KycKa. IJeii npoMiacoic nacy BHSHanaexBCH TpHBajiicxio 
nepexiflHoro nponecy Tenjioo6 M iHy uxxl ko P hchhm KOMnoHeHTOM KycKa i 
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nopoacHBOK) nopofloio. Hac 3arpHMKH mdk KiimeM onpoMiHeHHa eHeprieio HBH i 
MOMeHTOM KOHTpojno crano'i TeMnepaTypa Kyciea BH3HaHaeTtca no BHpa3y: 

At 4 _ ap r c r {Uo-T Unop ) 
(26) " LPil U* r 07 o -r o ) 



(27) c r Qno P +c(l-Q nop ) 



fle: 



A**. - HaC 3aTpHMKH KOHTpomo; 



Qnop - rpamrrae 3HaHeHHa MacoBoi' nacTKH KopncHoro KOMnoHeirra b 
KycKy; 
T 

x uno P - CTana TeMnepaTypa fljra KycKa 3 rpamraraM 3HaHeHHHM MacoBoi" 

HaCTKH KOpHCHOrO KOMnOHCHTa. 

Ilicjifl BH3HaneHHE MacoBoi nacTKH KopncHoro KOMnoHeHTa, nepeBipaeMO 
yMosy: 

Q ^ Qnop 

y 3aneacHocri Bifl OTpHMaHoro pe3yjiBTary, KycoK noaaeTBca b 30Hy flii 
npHCTpoio, mo no KOMaH#i o6HHCJiK>BajiBHoro KOMnjieKcy 3fliHcmoe cenapaniio 

BHXi;jH01 CHpOBHHH B 3aJie3KHOCTi Bifl KinBKKHHX IIOKa3HHKiB BMKTy KOpHCHOrO 

KOMnoHeirra. 



IIpMKJiafl 1 peajii3au,ii nepinoro cnocoSy. 

KyCOK M1CTHTB flBa OCHOBHHX KOMIIOHeHTH - MaraeTHT i KBapiHiT, 

niflflaerBCfl BmmBy HBH ejieiapoMarHiTHoro nojia b miHHi 1 ceKyHflH. <X>i3irari 
napaMeTpH KycKa, mp onpoMimoerBca, i HBH iiojih npHBeaem b Ta6jnma 1. 
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Ta6jnmH 1 



UapaMempu 


\J\J Mlfl 


Penoeuna 


MarneTHT 


KBapiiHT 


BiflHocHa fliejieicrpHHHa 

IIPOHHKHJCTB 


— 


68 


0,1 


TaHreHC aiejieKTpHHHHX yrpaT 




0,4 


0,009 


TycTHHa 


Kr/ (m 3 ) 


4700 


3720 


TenjioeMHfcTfc 


Ajk/ ( °K • Kr ) 


600 


920 


Koe<J)iijieHT TenjiOBizwani 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaTypa HarpiBaHira 


°K 


283,5173 


273.0003 


rionaTKOBa TeMnepaTypa 


°K 


273 


EjieKxpHHHa Hanpy^cemcTB HBH 
nojiK 


B/m 


4000 


HacTOTa HBH iiojih 


ri* 


2450000000 


Hac HarpiBaHHH 


c 


1 


Po3Mip 3epHa 


M 


0,000075 



3HaHeHH« crano'i TeMnepaxypn KycKa 3 rpaHHHHHM bmictom KopncHoro 
KOMnoHeHTa 33% BH3HaHaen.ca no Bnpa3y (27): 

Cnop + c (l ~ Qnop > 



T =■ 



_ 283,5 173 • 600 ■ 0,33 + 273,0003 • 920 • (1 - 0.33^ 

600 • 0,33 + 920 • (1 - 0,33) ' A 

Ilo 36iiy nacy KOHTpojno ^ k , o6yMOBJieHOMy no BHpa3y (26): 

At -- - a ^r(Uo-T Ump ) _ 
" |a| \,5k r {U 0 -T 0 ) 

_ 0,000075 • 4700 • 600 • (283,5 1 73 - 275,5572) 

1,5 • 1 0 • (283,5 1 73 - 273,0003) * Uc 

3a flonoMoroio TepMorpa^iHHoi" chctcmh BH3HaqaioTB cTany TeMneparypy 

T 

KycKa. Hexan CTana TeMnepaTypa 6yzje u = 275,9 °K 

Ilo 4>opMyjii (25) BH3Hana€Mo MacoBy nacray BMkny KopncHoro 
KOMnoHeHTa b KycKy: 



(275,9 - 273,0003) -920-1 00% 
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283,5 173 • 600 - 275,9 - (600 - 920) - 273,0003 • 920 ~ 36 > S7% 
IlepeBipaeMO yMOBy: ^ > ^"°p 

Bhxoakhh 3 oTpHManHX 3HaneHB, SauiMo, mo yMOBa BmeoHyerBca: 
36,87% > 33%, 

a KOHTpOJIbOBaHHH KycOK BapTO Bi^HeCTH flO TeXHOJIOliHHOrO nOTOKy KyCKiB 3 
KOpHCHHM KOMnOHeHTOM. 



npiiKJiafl 2 peajii3auil nepmoro cnoco6y. 

KycoK MicTHTB flBa ochobhhx KOMnoHeirm - reMaraT i KBapmrr, nizwaerBca 
BiuiHsy HBH eneKipoMaraiTHoro hojih b round 2 ceKyHfl. Oisnnm napaMeipn 
KycKa, mp onpoMimoerbca, i HBH nojw npHBeaeiri y Ta6jnma 2. 

Ta6jinE[a 2 



XlapoMempu 


Odunuiti 
euMipy 


Penoeuua 


TeMaTHT 


KBapmrr 


Bi^HocHa fliejieKipuHHa 

npOHHKHlCTB 




48 


6,8 


TaHreHc fliejieicTpHHHux yrpaT 




0,2 


0,009 


TycTHHa 


Kr/ (m 3 ) 


5100 


2660 


TenjioeMHicTB 


flac/ ( °K • Kr ) 


630 


850 


KoecfrinieHT TenjioBizmani 


Bt/ (°K-m 2 ) 


10 


10 


TeMireparypa HarpiBaHHa 


°K 


279,5159 


273,0590 


IToHaTKOBa TeMneparypa 


°K 


2: 


'3 


EjieiopHiHa HanpyaceHicTB HBH 
nojia 


B/m 


4000 


HacTOTa HBH nojw 


ru 


2450000000 


Hac HarpiBaHHa 


c 


2 


Po3Mip 3epHa 


M 


0,000075 



3 H aHeHiM cxajioi TeMnepaTypn Kyc K a s rpamiHHHM bmjctom KopncHoro 
KOMnoHeHTa 42% BH3HanaeTBc« no BHpa3y (27): 

U o^Q MP +T 0 c{\-Q noB ) 



C rQno P +C{\-Q ) 
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_ 279,5 1 59 . 630 • 0,42 + 273,059 • 850 • (1 - 0,42) Q 
630 0,42 + 850 - (1-0,42) -275,3142 K 

t 

no BHTTKaHHio nacy kohtpoxdeo ^t k , o6yMOBjie H OMy no BHpasy (26): 

At - 4 - a f>MU o -T Un0D ) _ 
" |a| l,5k r (U 0 -T 0 ) 



_ 0,000075 . 5 1 00 • 630 • (279,5 1 59 - 275,3 1 42) 

1,5 10. (279,5159 - 273,059) * 10c 

sa flonoMoroio TepMoipa$iHHoY chctcmh BHSHanaioTfc cTajiy TeMnepaTypa 

KycKa. Hexaft cTana TeMnepaTypa 6yzje T v =275,2 °K 

no 4>o P Myjii (25) BHSHanaeMo MacoBy nacrKy BMicry KopHCHoro 
KOMnoHeHTa b KycKy: 

U 0 'C r -T v -(c r -c)-T 0 c 

(275,2 - 273,059) • 850 • 100% 
279,5159 • 600 - 275,2 • (600 - 850) - 273,059 • 850 ~ 4 °'° 9% 

nepefiipaeMo yMOBy: Q > Q nop 

BHXO/tfHH 3 OTpHMaHHX SHEHeHB, 6aHHMO, W.O yMOBa He BHKOHyCTBCfl: 

40,09% < 42%, 

a KOHTpOJBbOBaHHH KyCOK BapTO BiflHeCTH flO TeXHOJIOnHHOrO HOTOKy KyCKiB 3 
nopOMCHBOK) HOpOflOK). 

CnOCi6, mo SaaBJIHCTBCH, MOHCe 6yTH BHKOpHCTaHHH y TeXHOJIOriHHHX 

npouecax KycKOBoi cenapanii chpobhhh npn sSaraneHHi py« ho P hhx i 

KOJIBOpOBHX MeTajliB, ripHHHO-xiMTlHOl CHpOBHHH i TeXHOreHHHX Bi,ZJXOfliB 3 

BH3HaneHHM rpanyjioMeTpHHHHM ckjkw>m KycKiB. 

BHyrpiniHiH CKJiaa KyciciB chpobhhh Moaee 6yra 6i H ap H HM ( mp 
CKJiaaaerBCH 3 abox fcas) hh KBa3i6mapHHM i aBJiara co6oio rereporeHHy 
MaTpinHy cHCTeMy hh reTeporemry cHcreMy rany CTaTHCTHHHoi cyMiini 3 

isOTpOHHOIO (KBasiisOTpOHHOK)) HH aHisOTpOHHOK) MaKpoCTpyKTypOK). 
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Cnoci6, mo 3aaBJiH€TBc«, Moace BHKopHCTOByBaTHc* Ha nonaTKOBHX exanax 
y TexHOJioriax 36araHeHHa (nonepewae 36araHeHHa) i niaroTOBKH KycKOBoi' 
CHpoBHHH flo noflajEbmoro nepeainy, Hanpmaiafl, ajih nonepejmBoi KycKOBoi' 
cenapanu ao6hto? chpobhhh b yMOBax niffseMHoro cnoco6y pospoSxH kophchhx 
KonanHH 6e 3 nocepeflHi,o Ha Mbqi BHfloSyrKy (y bh6oi), ajw nonepeflHBoi 
KycKOBoi* cenapaHn BHxiaHoi" chpobhhh npn nepepo6ni TexHoreHHHX BiflxofliB, a 
Taicoac Ha KiHHeBHX cra^mx sSaraneHHa b thx TexHOJioriax, KiHHeBHM 
npoatyKTOM sSaraneHHa e KycKOBHH MaTepian is sa^aHHMH $i3HKo-xiMiHHHMH 

BJiaCTHBOCTHMH, (HanpHKjiafl, flOMeHHHH KyCOK, MapTeHiBCBKHH KyCOK i T.fl.)- 

Apyrnii cnociS Moace 6yra peanisoBanHH Ha npHKJiafli 36araHeHHa BHxiflHoi 
MerajiOBMimyiOHOi chpobhhh, pya nopimx hh kojh,o P obhx MeraniB. 3anBJieHHH 
cnociS 3a6e3nenye cenapaHiio BHxiflHoi" chpobhhh Ha «Ba hotokh: oahh noTk 3 

BM1CTOM KOpHCHOrO KOMHOHeHTa BHme SaflaHOrO SHaHeHHH, a iHIHHH HOTk 3 

BMicroM KOpHCHoro KOMHOHeHTa HH5KHe saaaHoro SHaneHHa. Cenapaiui Moaee 
ni,zwaBaTHC« BHxijma cnpoBHHa, OTpHMaHa zk Sesnocepe/mto nbna o6BajiemM 

ripHHHOl MaCH B HHKJli ripHHHHX po6iT npH BHfloSyTKy KOpHCHOl KOHajIHHH, TaK i 
CHpOBHHH y BHTJWfli ripHHHOl M3CH, XK3. HizWajiaC* flOflaTKOBOMy flpo6ne H HK> «o 

3a^aHHX po3MipiB cepeflHtoro KycKa, a6o chpobhhh TexHoreimoro noxoflJKeHHH. 

BHXi^HHH HOTk CHpOBHHH 3 fl03yK>HOrO HaBaHTaaeyBajiBHoro HpHCTpOK) 

HaflxoflHTB Ha KOHBeep. 06HHCjnoBajH>HHH npHCTpig nepe3 bhxwhhh iHTep^eiic 
4>opMye cnraaji KepyBaHHH npncTpocM flosoBanoi noflani KycKa Ha cTpinxy i 
cHTHan Kepy B aHHa cHcreMOio KepyBaHHa ejieKiponpHBOfla KOHBeepa. KoHBeep 
noflae KycoK y soHy HarpiBaHHa ycTanoBKH HBH, mo 3a6e 3 neHye no KOMaHfli 
ooHHCJHOBajiBHoro KOMnneKcy saAaHHH nac HarpiBaHHa i Heo6xiflHy noTysemcTB 
ejreKTpoMarHiTHoro BHnpoMimoBaHHH. 

rficjia HarpiBaHHa KonipojiBOBaHoro Kycna b ejieKTpoMarmTHOMy HBH 
nom, KOMHOHeHTH KycKa, y cnjiy pisHHx ejieKTpHHHHx, MarairaHX i 
Temio$i3HHHHX BJiacTHBocTeH, HarpiBaioTBCH flo pi3HHx TeMnepaTyp. 
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npHHMaioHH cepeamo TeMneparypy HarpiToro b ejieKTpoMaraiTHOMy HBH 
nojii KOHipojiBOBaHoro KycKa UK ysaranBHeHHH napaMerp flBox^asHoi 

CTaTHCTHHHOl cyMimi i 3H3IOHH o6'€MHi KOHneB^panjl $33 y KOHTpOJIBOBaHOMy 

KycKy, MOJKHa BHSHanHTH cepe,znno TeMnepaTypy KOHTpojiBOBaHoro KycKa no 
BHpasy (B. H. OaeneBCKHH. «PacneT o6o6meHHOH npoBOflHMocTH reTeporeHHBix 
CHCTeM». 3Kyp H aji Texmreecieaa ^Hsraca, Tom XXI, Bbm. 6. 1951 roa; crop. 683): 

r c= fezfc±Mzz)zjfc , j f(3v-iX/ 0+ [3(i-v)-i]r 0 ] 2 u Jn 

(28) 4 VI 4 J + — . 



fle: 



v - oS'eMHHH Koe$iuieHT KOHneHTpanii KopncHoro KOMnoHeirra; 

Tc 

- BHMipaHa cepemw TeMnepaTypa KOHTpojiBOBaHoro KycKa (°K), 

U o 

- TeMnepaTypa HarpiBaHHa KOpncHoro KOMnoHeHTa (°K); 

T 

° - TeMnepaTypa HarpiBaHHH nopo>ian>oi nopo,zni (°K); 
06'€mhhh Koe^inieHT KOHneHTpanii KopncHoro KOMnoHeirra win flBox^asHoi 
cTaTHCTHHHoi cyMimi BH3HaHaeTBca no Bnpa3y: 

v = r - 

(29) m r +m^- 
P 



tn r - Maca <|>a3H KopncHoro KOMnoHeHTa b KOHTpojiBOBanoMy KycKy (/«?); 
m - Maca 4>a3H nopoacHBoi nopofln b KOHTpojiBOBaHOMy KycKy (ks); 

P r - rycnraa $a3H KopncHoro KOMnoHeHTa y KonrpojttOBaHOMy 
KycKy (k2/m 3 ); 

P - rycTima 4>asH nopoaon>oi nopofln y KompojiBOBaHOMy KycKy (ks/m 3 ). 
BnpinryiOHH Bnpa3 (28) BiflHocHo v oflepacHMo Bnpa3: 
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2T c -^-2T 0+ U 0 

v = £ . 

(30) 3(U 0 -T 0 ) 

no BHpasy (30), BHMipHBnra TeMneparypy HarpiBaHHa KopHCHoro 
KOMnoHeHTa, nopoacHBoi nopoflH i cepeflmo TeMnepaiypy KOHTpojiBOBaHoro 
KycKa, MoacHa pospaxyBara oG'gmhhh Koe^iuieHT KOHneHTpanii KopHCHoro 

KOMnOHeHTa B KOHTpOJIBOBaHOMy KycKy. 

nicjia HarpiBaHHa KycKa y HB*I ejieKTpoMarmTHOMy nojri, o6HHCjnoBajn,Hira 
KOMnneKc $opMye curaan KepyBaHHH ejieKiponpiiBOflOM noflani Kycna b soHy 
flff Te P Morpa4>iHHoi ycTaHOBKH. BnxiflHi CHTHann TepMorpacfciHHoi ycTaHOBKH 
nepes BxizmHH iHTep4>eHC HaflxoflarL b o6HHCjnoBajii>HHH KOMnjieKc, mo 
oSHHCjnoe sHaneHHa oS'eMHoro Koe$inieHTa KOHneHxpauii KopncHoro 
KOMnoHeirra fljia KOHTpojiBOBaHoro KycKa BiflnoBiflHo «o $o P Myjra (30) i 
nepeBipaioTB yMosy 

V >Vno P 

(31) ; 

fle: 

v^n - rpaHirrae 3HaneHHa o6'eMHoro Koe<|>inieHTa KOHneHTpanii KopHCHoro 
KOMnoHeHTa. 

TpaHKHHe sHaHemw o6'eMHoro Koe<|>inieHTa KOHneHTpanii KopHCHoro 
KOMnoHeHTa BH3HaHaen,ca 3 BHpa3y: 

U n -T r 



27b -2T„+U 

nop rp, O ~ w C 



V = 
r nop 



Tc nor 

nop 



(32) 3(t/ G -r o ) 
fle: 

Tc no P - cepeflHe sHaneHHH TeivraepaTypH KycKa 3 rparoramM sHaneHiMM 
MacoBoi nacTKH KopHCHoro KOMnoHeHTa, mp BHSHanaerBca no BHpasy: 
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U , ^ Qnop ) k r C 
° O kc ° 

nop 



nop (X-Q ) kc 

Qnop kC r 

n P H BHKOH3HHi yMOBH (31), To6tO, KUIBKiCTB KOpHCHOrO KOMHOHeHTa B 

KOHTpojitoBaHOMy Kycxy flopiBmoe hh nepeBHmye «e«Ke rpamiHHe SHaneHHa, 3 
bhtphmkoio nacy, Heo6xizmoio .una noaani Kycxa b 30Hy w cenapaiunHoro 
npHCTpoio, o6HHCjnoBajiLHHH KOMiuieKc nepe3 bhxwhhh iHTep4>efic BKJHOHae 
cenapaitiHHHH npncipiH, mo 3Mimoe Tpaeicropiio naaiHHa Kycna 3 ko P hchhm 
KOMnoHeHTOM i, Bi,zmoBiflHo, noainae BiixiflHy cupoBimy Ha «Ba TexHOJiorramx 
noTOKH: - 3 BMicTOM KopHCHoro KOMnoHeirra i 6e3 hboto. 



npMKJiafl 1 peajii3auil apyroro cnoco6y. 

KyCOK MiCTHTB flBa OCHOBHHX ICOMIIOHeHTH - MaTHeTHT i KBapiXHT, 

nvmaerBCfl BiuiHBy HBH ejieicrpoManriTHoro hojm b iuiHHi 1 cexeyHflH. ^isnnm 
napaMerpH Kycna, mo onpoMimoeT&ca, i HBH nojra npHBeaeiri b Ta6rama 3. 

Ta6jiHi^r 3 



llapaMempu 


OdttHuuj 
euMipy 


PeHoeuua 


MaraeTHT 


KBapipiT 


BiAHocHa ^iejieKTpirqHa 

npOHHKHiCTfc 




68 


0,1 


TaHreHC fliejieKTpHHHHx yrpar 




0,4 


0,009 


TycTHHa 


Kr/ (m 3 ) 


4700 


3720 


TeruioeMHicTB 


J&t/ ( °K • Kr ) 


600 


920 


KoecfriijieHT TenjioBmaani 


Ba?/(°K-M 2 ) 


10 


10 


Teivraepaiypa HarpiBaHHa 


°K 


283,5173 


273,0003 


IIoHaTKOBa TeMnepaTypa 


°K 


2: 


73 


EneKTpHHHa HanpyMcemcTB 
HBHnojia 


B/m 


4000 


HacTOTa HBH nona 


Tn 


2450000000 


Mac HarpiBaHHa 


c 


1 


Po3Mip 3epHa 


M 


0,000075 



_ 36 
CepeflHa TeMnepaiypa KOHTpojn»OBaHoro KycKa 3 rpamiHHHM BMicroM 

KopncHoro KOMnoHeirra, piBHHM Q mp =33%, BH3HaHacTBca no BHpa3y (33): 

v Q-Qno P ) Kc 
0 Q mD V 



Tc , XCnop 

nop 



h (X-fU) k.e = 

, M gt „„ , (1-0,33) 10-920 

283,5173 + - . 273,0003 

0,33 10 . 600 o 

~ (1-0.33) !Q. 920 275 ' 5 " 2 * 

0,33 10-600 

rpamraHe 3HaneHHa o6'eMHoro Koe$inieHTa KOHneHTpauii KopncHoro 
KOMIIOHeHTaV,,^ 3 rpaHHHHHM BMiCTOM KOpHCHOIX) KOMnoHeirra 33% 
BH3HaHaeTtca no BHpa3y (32): 

U T 

2Tc -¥o±cl _ 2 t +U„ 
Tc o 

1/ — n <>P 

%U o -T 0 ) 

_ 2-275,5572- -2-273,0003 + 283,5173 

3 -(283,5 173 -273,0003) =0,24546483 
no aaiciHHeHHK) BnjiHBy HBH onpoMiHeHHH, aa flonoMoroio Tep M orpa4>iHHoY 
cncTeMH BH3HaHaiOTBCH cepeflHe 3HaHeHHa Tc TeMneparypH KOHTpojn,OBaHoro 
KycKa, mo y flaHOMy npHKJia^i CKJiano: 

Tc =275,9°K 

IIo 4>opMyjri (30) BHSHanaeMo 3HaneHHa o6'eMHoro Koe^iuieHTa 
KOBneHipanii KopncHoro KOMnoHeHTa V pjisi jsmovo KompojiLOBaHoro KycKa: 

2T c -^-2To + Uo 

v = tc = 

3(Uo-To) 
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ITepeBipjieMO yMOBy: V > v nop / 

BHXOAHHH 3 OTpHMaHHX SRSHQHb, 6aHHMO, njO yMOBa BHKOHy GTBCJI t 

0,27949039 > 0,24546483, 

a KOHTpOJIBOBaHHfi KyCOK BapTO BiflHeCTH AO TeXHOJIOliHHOrO nOTOKy KyCKiB 3 
KOpHCHHM KOMnOHeHTOM. 

npMKJia^ 2 peajii3auil npyroro cnoco6y. 

KycoK MicraTi, flBa ochobhhx KOMnoHeHra - reMaTHT i KBapmrr, nnwaerBca 
BiuiHBy HBH ejieKipoMarHiraoro nojra b iunrai 2 ceKyHfl. Oisirari napaMeipn 
Kycxa, mo onpoMimoeTBca, i HBH nojra npHBe^em b Ta6jinna 4. 

Ta&nHiui 4 



UapoMempu 


OdlMHUIQ 

eujnipy 


Penoeima 


TeMaTHT 


KBapE(HT 


Bi^HocHa fliejieKipHHHa 

npOHHKHiCTt 




48 


6,8 


TaareHC AiejieKTpHHHHx yrpaT 




0,2 


0,009 


TycTHHa 


Kr/ (m 3 ) 


5100 


2660 


TeniioeMHicTB 


flac/ ( °K • Kr ) 


630 


850 


Koe4)iiueHT TeimoBiRRsm 


Bt/ (°K-m 2 ) 


10 


10 


TeMnepaiypa HarpiBaHHa 


°K 


279,5159 


273,0590 


rionaTKOBa TeMnepaiypa 


°K 


2: 


73 


EneKTpHHHa HanpyacemcTB 
HBHnojia 


B/m 


4000 


HacTOTa HBH nona 


ru 


2450000000 


Mac HarpiBaHHH 


c 


2 


Po3Mip 3epHa 


M 


0,000075 



Cepe,znw TeMneparypa KOHTpojitoBaHoro KycKa 3 ipanHHHHM bmIctom 
KopncHoro KOMnoHeHTa, piBHHM Q nop =42%, BH3HaHaeTtca no Bnpa3y (33): 

TJ ■ Q~Qnop) k r C j, 

0 O kc 0 

mp ~ h <X-Q n0P ) k,c = 

Qnop K 
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-v™ g , g „ . 0 - 0.42) 10 - 850 ^„ 

279,5159 + — . 273,059 

0,42 10 - 630 o 

~ (1-0,33) ,0.920 " 275 " 3142 * 

0,33 10 • 600 

TpaHHHHe SHaneHiM o6'€MHoro Koe^ieHxa Ko^empauii KopncHoro 
KOMnoHeHTaV Mop 3 rpamraHHM bmIctom KopncHoro KOMnoHe HT a 42% 
BH3HaHaen.ca no BHpa3y (32): 

U T 

2Tc — — -2T +U 

nop rp ^ M 0^ U O 
y — nop 

_ 2. 27531 42-^^ : 059_ 2 . 27 3 i059+279)5159 

3.(279,5159-273,059) ~~ = °> 3510375 9 

no aaKiHHeHHK) BnjiHBy HBH onpomneHHa, sa aonoMoroio TepMorpa^iHHoi 
cncxeMH BHSHanaiOTBca cepeane SHaneHHa Tc xeMnepaxypn KOHrpojiBOBanoro 
KycKa, mo y flaHOMy npHKJiafli cioiajio: 
Tc = 275,2°K 

no 4>o P Myjii (30) BHSHanacMo SHaneim* o6'eMHoro Koe^inieHra 
Ko^eHxpanii KopncHoro KOMnoHeHxa V ^ AaH oro KOHTpom>oBaHoro KycKa: 

Uo-To 



v = 



2T C —^-2To + Uo 



3(Uo-To) 

_ 2.275,2- 2 79 ^ 5 2 2 73 ' 1 - 2 . 27 3,l + 279,5 

3.(279,5-273,1) = 0 > 33243 *™ 

nepeBipaeMO yMosy: v > v nop / 

BnxofljraH 3 otphmehhx SHaneHB, 6aHHMo, mp yMOBa He BHKOHyeTfcCa: 
0,33243976 < 0,35103759, 

a KOHTpOJIBOBaHHH KycOK BapTO BiflHeCTH flO TeXHOJJOriHHOrO HOTOKy 

KycKiB 3 nopoacHBoio nopofloio. 



Cnoci6, mo saaBJMCTBca, Moaee 6yxn BHKopHcxaHHH y xexHOJioriHHHx 
npoqecax KycKOBoi* cenapaitf chpobhhh npn 36anrceHHi pya ho P hhx i 

KOJIBOpOBHX MeraJliB, ripHHHO-xiMiHHOl CHpOBHHH i XeXHOXeHHHX BWCOfliB 3 

BH3HaneHHM rpaHyjioMerpHHHHM CKJia/joM KyciciB. 

BHyrpimHifi cmia* KyciciB chpobhhh Moace 6yra 6mapHHM (mo 
cKJiaaaextca 3 abox $33) hh KBa3i6iHa P HHM i abjihth co6ok> rexeporeHHy 
MaxpHHHy GHcxeMy hh rereporeHHoy cncxeMy xniry cxaxncxHHHa cyMim, 3 

i30TpOHHOK> (KBa3ii30TponHOK)) MaKpocTpyKTypoK). 

Cnoci6, mp sasBJwerBCH, Moaee BincopHcxoBysaxHc* Ha nonaxKOBHx exanax 
y xexnojiorisx 36araHeHH* (nonepeane 3 6araHeHHfl) i niflroxosKH KycKOBoi* 
chpobhhh ao noflajiBmoro nepeaijiy, HanpHKJia*, wi* nonepe«HBoi KycKOBoi' 
cenapaHii W 6hxoi chpobhhh b yMOBax niflseMHoro cnoco6y P o3 P o6kh ko P hchhx 
KonanHH 6e 3 nocepe fl HBo na Micui BHflo6yxKy (y bh6oi), ^ nonepe^HBoi 
KycKOBoi' cenapaqii bhxwhoi ch P obhhh npn nepepoSni xexHoremrax BiaxoaiB, a 

TSK05K «a KiHHCBHX CTOflkx 36araHeHHH B XHX XeXHOJIOrkx, fle lOHHeBHM 

npo^yKTOM 36araHeHHa e KycKOBHH Maxepia* i 3 sa^anHMH 4>i3HKo-xiMiHHHMH 

BJiaCXHBOCXflMH, (HanpHKJiafl, flOMeHHHH KyCOK, MapxeHiBCBKHH KycoK i x.*.). 

Tpexie cnoci6 Moace 6yxn peajiisoBaHHH H a xipracnaai 36araHeHHa 
BHxi^Horo MexanoBMimyioHoi chpobhhh, py fl ho P hhx hh kojibo P obhx Mexajiis. 
3a«BJieHHH cnoci6 3 a6e3neHye cenapaniio SHxiflHof chpobhhh na flea hoxokh: 
o^hh noxk 3 bmkxom KopncHoro KOMnoHeHxa BHme saaaHoro SHanenHfl, a 

iHIHHH HOXk 3 BMfcxOM KOpHCHOFO KOMHOHeHXa HH^e SaflaHOFO SHaHeHH*. 

Cenapaitf Moace nuwaBaxHc* BHxiflna cnpoBHHa, oxpHMana xk 6e3nocepeflHbo 
nbjw o6BajieHHH ripHHHoi Macn b hhkjh ripHHHHx po6ix np H BHflo6yxKy 

KOpHCHOi* KOnajlHHH, X3K i CHpOBHHH y BHTJWfli ripHHHOl MBCH, *Ka m^SUiaC* 

WflaxKOBOMy ^oSjieHmo w> sa^amix po3Mipi B cepeflHBoro KycKa, a6o capoBHHa 
xexHoreHHoro noxoflaceHHa. 
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BHxiflHHH noxk cnpoBHHH 3 A03yK>Horo HaBaHTaMcyBajitHoro npHcipoio 
HaflxoABm, Ha KOHBeep. 06HHCjnoBajn>HHH npHCTpin nepe3 BHxiznraH iirrep^eHc i 
CHCTeMy KepyBaHHa $opMye cm-Han KepyBaHHa npHcrpoeM fl030BaHoi noflani 
KycKa Ha KOHBeep i CHTHaji KepyBaHHa Ha CHCTeMy KepyBaHHa eneKiponpHBOfla 
KOHBeepa. KoHBeep noaae KycoK y 30Hy HarpiBaHHa ycTaHOBKH HBH, mo 
3a6e3nenye no KOMaHfli o6HHCJiK>BajibHoro npHcrpoio HeooxiflHy noTyaoricTb 
ejieKxpoManriTHoro BunpoMimoBaHHH . 

Cnraaji 3 flaraiKa nmHflKOCTi KOHBeepa nepe3 Bxi^HHH iHTep^efic 
HaflxoflHTb b oSHHCJHOBajiBHHH npHCTpig, mo nepe3 BHxiAHHH iHTep^egc 
4>opMye tokhh CHraan KepyBaHHa H a CHCTeMy KepyBaHHa ejieicrponpHBOfla 
KOHBeepa, mp 3a6e3nenye mBH^icicTb KOHBeepa, Heo6xi#Hy .ami nepe6yBanHa 
KycKa b 30m onpoMmeHHa i HarpiBaHHa eneKipoMaraiTHHM noneM sa^aHHH Hac, 
mo BH3HaHaeTBca no 4>opMyjii (1 1) 

Heo6xiflHa jiminHa niBH^icicTb KOHBeepHoi" CTpracn y MOx<e 6yxH 
BH3HaneHa no ^opMyjii: 

(34) ** ;(') 

L H - eKBiBajieHTHHH jiiHinHHH po3Mip 30HH onpoMiHeHHa HBH 
ejieKTpoMaraiTHHM noJieM y3flOB3K Beicropa niBHAKoeri KOHBeepHoi* crpinKH ( m); 

*» - HeoSximrafi Hac BromBy HBH eneKTpoMaraiTHoro nojia Ha 
KOHipojibOBaHHH KycoK, mp BH3HaHaCTBCa no BHpa3y (11) (c). 

KycoK CHpoBHHH, CKJiaaae 3 KopHCHoro KOMnoHeHTa i nopoacHboi' nopofln 
onpoMiHaoeTBca HBH ejieicrpoMarHiraHM noneM. 

3a paxyHOK norairaaHHa HBH eHeprii penoBHHoio KycKa, goro cepezma 
TeMnepaiypa, 3a nac HarpiBaHHa, niflBHnn*Tbca Ha BejiHHimy oSyMOBJieHy no 
BHpa3y: 
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AT - f nE m s Q e cp tg8 cp 

C • t H 

(35) c c P Pep (Ojq 



^ cp - cepe^Ha rycraHa penoBHHH Kycna (— ) 

M 



C cp. 



cepcznra iniTOMa TeiuioeMHicTt penoBHim Kycxa ( y 

°K>K2 



Scp - cepe^Ha BiflHOCHa fliejieKTpHHHa npoHHKHicTB peHOBmra KycKa; 
tgS c 

cp - cepe/me 3HaHeHH« TaHreHca fliejieKTpHHHHx yrpar penoBinra Kycxa; 
CepeAHa rycTHHa peHOBmm Kycxa BH3HaHaeTBca no BHpa3y: 

M 

HOP y 

(36) V * (* .) 



M - Maca KycKa ( kz) 
V e - oS'cm KycKa ( m 3 ) 
y cbok) nepry,; 

M = m r +m (k 2 ) 

m r - Maca KopHCHoro KOMnoHeHTa b KycKy ( kz); 
m - Maca nopoacHboi nopc-flu b Kycny ( kz). 
06'cm KycKa 6y#e 

^=V r +V(^); 



v r - o6*eM KopHCHoro KOMnoHeHTa b KycKy (m 3 ); 
v - o6'eM nopoacHBoi nopoflH b KycKy (m 3 ). 
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06'cmh KopncHoro KOMnoHeirra i nopoacHBoi uopom b KycKy Moaraa 
BHpa3HTH nepe3 ixiri MacH i rycTHHH, TOfli: 

v - m * m 

Pr ' P 

3 o6niKOM BHme cKa3aHoro, cepe,zH«[ iycraHa KycKa 6y«e BH3HaHaraca no 



BHpa3y: 



(m r ^ 
p r p -^- + 1 
Km J 
Pc P = " kz 

(37) P— + P r (*\) 

m 



Cepcmra TeanoeMHicTB penoBmra KycKa BH3HanaeTBC« 3 Bnpa3y: 



Bimcijia: 



c cp M = c r m r + cm 



7cp = c r m r +cm {ffoK 



(38) m ' +,f2 

EHepria HBH ejieKTpoMaraiTHoro hojm, BHTpaHeHa Ha HarpiBaHHa Oflmnma 
o6'€My penoBHHH KoirrpojiBOBaHoro KycKa b oahhhiho nacy, BHSHanaerBca 
BHpa30M: 

Pc P = xfE 2 m £o£cptg# cp 
(39) (Bm ) 

EHepria HBH ejieKTpoMaraiTHoro nojia, BHTpaneHa Ha HarpiBaHHa BCBoro 
o6'eMy KopncHoro KOMnoHenxa KOHTpojiBOBanoro KycKa b oflmramo nacy, 

BH3HaHaeTBCH BHpa30M: 

P r = nmle ss s rS S r v r = nfEle^tgS, ^ {Bm) 

Pr 

EHepria HBH ejieKTpoMaraiTHoro nojia, BHTpaneHa Ha HarpiBaHHa bcboto 
o6'eMy nopo^HBoi* nopo,zm KOHTpojitoBaHoro Kycna b oflHHHqro nacy, 

BH3HaHaeTBCfl BHpa30MI 
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P o = *fEle 9 stg5v = xfEle 0 stg6 j (Bm) 

EHepria HBH eneicipoManriTHoro hojm, BHrpaneHa Ha HarpiBaHH* Bctoro 
o6' eM y penoBmni KoinpojiBOBaHoro KycKa b offHHnmo nacy, BHSHanaeTBCH 
BHpa30M: 



P = P r +P 0 =nfE 2 m e 



( \ 
e r igS r -^+etgS — 

\ Pr P) 



(Bm) 



Tofli, eHepria HBH ejieKipoManriraoro noJM, BHTpaneHa Ha HarpiBamw 
oflHHHHi o6' eM y penoBHHH KOHipojisoBaHoro KycKa b oflHmnno nacy, 6y«e 
BH3HaHaen>ca BHpa30M: 

e r tgS r ^- +£tg S~ 
Pc P = -~ =*&>o ^ £- 

v r + v w m r | m (Bm); 

Pr P 



s r t g S r —z-p + etgSp r 
Pc P =xfE 2 m e Q •— w 



(40) ^t P + Pr (»") 

nopiBraoio^H BHpasi (39) i (40), mokhe npirirra fl o BHCHOBKy, mo: 



S rtgS r —p + £tg8p r 



m 



cp * cp m r 

(41) —P + P r 

m 



Bnpas (41) hbjihc co6ok> 4>aKTop yrpaT penoBKHH KoinpojiBOBaHoro KycKa, 

BHpaaeeHoro Hepes 4>aKTopH BipaT KopncHoro KOMnoHeHTa S^g^r i 

nopo^m.01 nopoflH £tg 5 { cniBBiflHomeHH* Mac KopucHoro KOMnoHenra i 

m r 

HOpOHCHBOl nopOflH B KOHTpOJIBOBaHOMy KycKy. 
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niflcxaBJimoHH y <t>o P Myjiy (35) Bnpasn (37), (38) i (41) i BHKOHyioHH 
BiffiOBiOTi nepexBopenmr, oflep^Mo BHpas w* cepe^HBoro iri^BHmeHHa 
TeMnepaTypn KompojitoBaHoro KycKa: 

&T C = 7rfE* m s Q t H M. 



(42) p r p \c r ^-+ c 

V m 

BHMipjoioHH cepe^HK) xeMnepaTypy KOHxpojiBOBaHoro KycKa, nonepe^HBO 
HarpiToro y HBH eaeKxpoManrixnoMy noni, 3 snpasa (42) Moaena BH3HaHHXH 
. . m r 

cniBBiflHomeHHa — , - M acH Kopncnoro KOMnoHeirra m Macn nopoacHBoi 
nopo^H b UBOMy KycKy. 

n P H Buxofli 3 3CHH onpoMiHemiH ejieicipoManrixHHM nojieM KycoK nonaflae 
b sony mi TepMorpa^iHHoi CHcxeMH, «e BHSHaraoxB cepeamo xeMnepaxypy 
Harpixoro KycKa heihxom <t>i K caitf KapxHHH noro xeimoBoro BraipoMimoBaHH*. 

Bnxwri CHraajm xepMoipafciraoY ycxaHOBKH nepea bxwhhh inxep^enc 

HaAXOAHXB B 06HHCm0BaJIBHHH npHcxpifi. 

npn KOHxpojii xeMnepaxypn sa aonoMoroio xepMoipa^inHOi ycxaHOBKH, 
4>iKC0BaHa Kapxima xeimoBoro BHnpoMimoBaHHH Harpixoro KOHxponBOBanoro 
KycKa npeflcxaBnae Kapxy xemioBHx xohok. Koacna xoHKa (fciKcoBanoi KapxHHH 
xeimoBoro BHnpoMiinoBaHHa B^OB^ae aochxb mojioi (ejieMeHxapHoi) fluwmtf 
KOHxpojiBOBaHoro KycKa. Tony xeMnepaxypy H a eaeMenxapHiii /ujishi* 

KOHTpOJIK) KyCKa MO*CHa BBa»aXH OflHaKOBOl. 

Tofli, cepe^Ha nepeBHmeHH* xeMnepaxypa BCBoro Kycxa Moace 6yxH 
BH3HaneHa no BHpa3y: 

* T c=~tA — ZAr,.A5 ( 

i=l 
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AS- 

' - roioma ejieMenxapHoi aijiamcH, mo Bi^noBi^ae TOHni 4>hecoBaHoi' 
KapTHHH TenjiOBoro BHnpoMiraoBaHHa HarpiToro KOHrpojiBOBaHoro Kycna; 

- nepeBHmeHHa TeMneparypH tohkh 4>iiccoBaHoi KapraHH TennoBoro 
BHnpoMimoBarois HarpiToro KOHTpojitOBaHoro KycKa; 

N 

- HHCJIO TOHOK 4>lKCOBaHOi* KapraHH TennoBoro BHnpoMimoBaHHa 
HarpiToro KOHTpojn>OBaHoro KycKa. 

Hh, hkiho AS',. Bi^noBiflaioTB ozniaKOBHM no po3Mipi ejieMeHTapHHM 

flijiflHKaM KOHTpoJiBOBaHoro KycKa, Te cepeflHa TeMnepaTypa BCtoro KycKa Moace 
6yrH BH3HaneHa no BHpa3y: 



(43) 



1 N 

at c =—-Yat 
n h 1 



ifl 

EHpinrasnra BHpa3 (42) Bi^HocHO ~ , oflepacyeMo: 

m r _ nJE 2 J H s Q et g 8p r - AT cPrP c 
(44) m T cP r Pc r ~ nfE 2 m t H € 0 e r tgd r p 
BMicT (MacoBa nacnca) KopHCHoro KOMnoHeHTa b KOHTpojitoBaHOMy KycKy 

BH3HaHaCTBCH BHpa30M! 



m r 



Q = — ^ — 

(45) — + 1 
m 

niACTaBJMiOHH y BHpas (45) BHpas (44) i BHKOHaBnni HeoSxiflHi 
nepeTBopeHHa, ofleparaivio 4>opMyjry BH3HaHemw MacoBoi nacTKH KopHCHoro 
KOMnoHeHTa b KycKy: 

Q = P' Ae 

(46) Pr Ae ~ PAe r . 
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Ae = ^fE m € 0 €tgSt H -AT c pc . aonoMiacHHH napaMeip nopoacHtoY 
nopoflH; 

Ae r -7^E m SQS r tg8 r t H - AT c p r c r . flonoMUKHHH napa&ieTp KopHCHoro 
KOMnoHeffra; 

Ha npaicnn^i, bhxoa«hh 3 KOHKpeTHHx BjiacTHBocTefi KopncHoro 
KOMnoHeHTa i nopoacHtoi' nopozm i ixmx cmBBiflHomein,, napaMerpiB 
KOHipojitoBaHoro noTOKy, HyrjiHBocri i mBHflKOflii' sacrocoByBairax npncipoiB 
KOHTpomo TeMnepa-rypn, BHSapaioHH nacTOiy i HanpyjKeiricTi, HBH 
eneKTpoMaraiTHoro ikmm, nac onpoMiHemw, TaKTHKy Kompojno (oflHO 

TOHKOBKH, flBOX TOHKOBHH i 6araTOTOHKOBHfi KOHTpOJIb) NKMKHa flOCJUTH 

Heo6xiflHOi ToiHocri KycKOBo'i cenapauii chpobhhh b noToui. 

IIpH BHKOHaHHi yMOBH 

Q — Qnop 

c BHTpHMKoio nacy, Heo6xiflHoi fljia noflani Kycxa b 30Hy flii, 

06HHCJII0BajIBHHH HpHCTpiH Hepe3 BHXi^HHH iHTep^eHC BKJHOHae BHKOHaBHi 

opraHH cenapai^HHoro npacTpoio, mo 3MimoK)Tb Tpaercropiio pyxy KycKa 3 
kophchhm KOMnoHeHTOM, hhm i 3a6e3neHyeTBca nofliji H a hotokh KyciciB 
yrpHMyiOHKx i He yTpHMyro^nH kophchhh KOMnoHeHT. 

IIpMKJiafl 1 peajii3auii TpeTboro cnoco6y. 

KyCOK MiCTHTB flBa OCHOBHHX KOMHOHeHTH - MarHeTHT i KBapiJHT, 

nizwaeTBca Birairay HBM eneKTpoMararraoro nojia b iuiHHi 1 ceKymm. <£i3HHHi 
napaMeipn KycKa, mo onpoMimoerbca, i HBH nona npHBeaem b Ta6jnma 5. 
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Ta6jnma 5 



HapaMempu 


UOUHUm 
• 

BUMipy 


Peuoeuna 


MaraeTHT 


KBapijHT 


BinHOCHE niejieKTDPPTHa 

npOHHKHiCTB 


- 


68 


0,1 


TaHreHc fliejieKTpiiHHHX yrpaT 




0,4 


0,009 


TycTHHa 


Kr/ (m 3 ) 


4700 


3720 


TenjioeMHicTK 


M/tv./ IN. KP y 


600 


920 


Koed)inieHT TeirjioBizrnaxri 


Dm /°Xr • tva 2 ^ 
JD'J. / IN. JVL y 


10 


10 


TeMneDaTVDa HarDiBarmsr 


IN. 


283,5173 


273.0003 


IIoHaTKOBa TeMneparypa 


°K 


273 


EjieicrpuHHa Hanpy^ceHicn. HBH 
nojia 


B/m 


4000 


HacroTa HBH nona 


ru 


2450000000 


Hac HarpiBaHiw 


c 


1 


Po3Mip 3epHa 


M 


0,000075 



rpaHHHHHH BMiCT KOpHCHOIX) KOMHOHeHTa npHHMaCMO Q nop = 33%. 

3a aonoMoroio TepMorpa^iHHoi' chctcmh BH3HaHaK>TB cepeamo 
TeMneparypa KycKa. Hexafi cepe«Ha TeMneparypa KOHTpojitoBaHoro KycKa 6yzje 
Tc =275,9 °K, a ome, nepeBinneHnji TeMneparypn HarpiBaHHH 6yae: 

AT C =Tc-Th = 275,9 - 273 = 2,9 °K; 

Th - nonaTKOBa TeMneparypa KompcwiBOBaHoro Kycxa (hhb. TaSjinna 5). 
Ilo $opMyjii (46) BH3HanaeMO MacoBy nacTKy BMicTy KopHCHoro 
KOMnoHeHTa b KycKy: 

p r Ae-pAe r » 

Ae = 7ifE 2 m s Q stga H - AT c pc = 
= TV ■ 2,45 • 10 9 • 4000 2 • 8,85419 • 10" 12 • 0,1 • 0,009 • 1 - 2,9 • 3720 • 920 = 

= -9923978,643 
- flonoMbKHHH napaMeTp nopoacHtoi nopofln; 
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Ae r =7tfE 2 m s Q € r tgd r t H -AT cPr c r = 

= n • 2,45 • 10 9 • 4000 2 • 8,85419 • 10" 12 • 0,1 • 0,009 • 1 - 2,9 • 3720 • 920 = 

=21480799,89 
- flonoMUKHHH napaMerp KopncHoro KOMnoHeirra; 

4700 • (-9923978,64 3) 100% 
4700 • (-9923978,64 3) - 3720 ■ (21480799,8 9) ' 

nepeBipaeMo yMOBy: Q>Q nop 

BHXOflflHH 3 OTpHMaHHX 3HaHeHB, 6aHHMO, n^O yMOBa BHKOHyCTBC*: 

36,86% > 33% 

a KOHTpOJIBOBaHHg KyCOK BapTO BiAHecra TeXHOJIOIlHHOrO noTOKy 
KyCKiB 3 KOpHCHHM KOMIIOHeHTOM. 

npwKJiafl 2 peajiisauil TpeTtoro cnoco6y. 

KycoK MicTHTB «Ba ochobhhx KOMnoHeHTH - reMaTHT i KBapiprr, nizwaerBcs 
BnjiKBy HBH ejieKTpoMarmTHoro noJM b miHHi 2 ceKyHfl. Oi3HHHi napaMerpn 
KycKa, mo onpoMimoerfcca, i HBH nona npHBeflem b Ta6jnm« 6. 
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Ta6jiHiyi 6 



IlapaMempu 


OduHUity 
• 

euMipy 


Peuoeuna 


TeMaTHT 


KBapmrr 


iron wotktti f*TTk 


- 


48 


6,8 


x am wxiw xixwJiwJVijjj^^ixKLA. y ijJdl 




0,2 


0,009 


x y virina 


rvx / \ ixL / 


5100 


2660 


TeiUIOCMHiCTB 


fl5K/°K'Kr) 


630 


850 


T/*/^0|4\1TTi|r«ijr*T» T^TTTT/^Til TTTTOTT1 


Dm /°Xf . AA 2 ^ 


10 


10 


Tr'MTTp^t^ci'T'vtici nsimii3QiTiia 
x CJWiiJLcpciJLy jJd xlctl \JlD<Xanji 


JX 


279,5159 


273,0590 


/4 l iwJIwivxjJJa i i±lcl lxiJW/llJflxl<t 




8,8541878E-12 


noHaTKOBa TeMnepaTypa 


°K 


273 


EjieKTpHHHa Hanpy^eiricTB 
HBH nojia 


B/m 


4000 


HacTOTa HBH hojih 


ru 


2450000000 


Hac HarpiBaHHH 


c 


2 


Po3Mip 3epHa 


M 


0,000075 



rpamrafflfi BMicr KopHCHoro KOMnoHeErra npHHMaeMO Q nop =42%. 
3a flonoMoroio TepMorpa^iHHoi' chctcmh BH3HaHaK>Tb cepe,znBO 
TeMnepaTypa KycKa. Hexafi cepeflna TeMnepaTypa KOHTpojiBOBaHoro KycKa 6yae 

=0.15)2 °K, a crace, nepeBHineHHH TeMnepaTypn HarpiBaHHa 6y#e: 
AT C =Tc-Th = 275,2 - 273 = 2,2 °k ; 

Th - nonaTKOBa TeMnepaTypa KOHTpojn>OBanoro KycKa (ahb. y Ta6jiHna 6). 
IIo ^opMyjri (46) BH3Hana€M0 MacoBy Hacncy BMicTy KopncHoro 
KOMnoHeHTa b KycKy: 

Q Pr Ae 

p r Ae - pAe r * 

ae: 

Ae = 7ufE 2 m s,etgSt H - AT c pe = 

= n • 2,45 • 10 9 • 4000 2 • 8,8541878 • 10 -12 • 6,8 • 0,009 • 2 - 2,2 • 2660 • 850 = 

= - 4840735,4 
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- flonoMDKHHH napaMerp nopoaeH&oi nopofln; 

Ae r =7tfE 2 m s Q s r tgS r t H -AT cPr c r = 

= k • 2,45 • 10 9 • 4000 2 • 8,8541878 • 10~ 12 • 48 • 0,2 • 2 - 2,2 • 5 100 • 630 = 

= 13867023,45 

- flonoMiaeHHH napaMeip KopncHoro KOMnoHeHTa; 

Q = 5 100 • (-4840735,4 ) -100% 

5100 -(-4840735,4) -2660 (13867023,4 5) ~ 40 ' 09% 

IlepeBipfleMO yMOBy: ^ > ^ nop 

Bhxoahhh 3 OTpHMaraix 3HaneHb, 6aHHMo, mo yMOBa BHKOHyerbCJi: 
40,09% < 42%, 

a KOHTpojiBOBaHHH KycoK BapTo BiflHecra no TexHonoriHHoro noTOKy KycKiB 3 

KOpHCHHM KOMnOHeHTOM. 

Cnoci6, mo 3aaBJiaeTBca, Moace 6yni BHKopHCTaHHH y TexHOJiorinHHx 
npoitecax KycKOBOi cenapam'i chpobhhh npH 36araneHHi pya nopimx i 

KOJIBOpOBHX MeTaJliB, ripHHHO-xiMiHHOl CHpOBHHH i TeXHOrCHHHX BiflXOfliB 3 
BH3HaHeHHM ipaHyJIOMeTpHHHHM CKJiaflOM KyCKiB. 

BHyxpinmifi cioiafl KyciciB chpobhhh Moace 6ym 6iHapHHM (mo 
CKJiaaaeTBc* 3 sbox $a3) hh KBa3i6mapHHM i hbjmth co6ok> reTeporeHHy 
MaTpHHHy CHCTeMy hh reTeporeHHoi* cncTeMy rany craTHCTHHHa cyMini, 3 
i30Tpoimoio (KBa3ii30TponHOK>) MaKpocTpyicrypoK). 

Cnoci6, mo 3aflBJiaeTBca, Moace BHKOpHCTOByBaracH Ha noHancoBHX eTanax 
y TexHOJioriflx 36araHeHHa (nonepeflHe 36araHeHHa) i nmroTOBKH KycKOBoi* 
chpobhhh w noflajiBmoro nepeflbiy, HanpHKJiaA, ajm nonepeflHtoi KycKOBoi* 
cenapanii flo6HToi' chpobhhh b yMOBax nifl3eMHoro cnoco6y po3po6KH kophchhx 
KonaJiHH 6e3nocepe,2mBo Ha Micui BHflooyrKy (y bh6oi), ajm nonepeflHBoi 
KycKOBoi' cenapauii BHxiflHoi' chpobhhh npn nepepo6ui TexHoremrax BiflxomB, a 
TaKoac Ha KiHueBHx cTa^kx 36araHeHHH b thx TexHonoriax, ne KiHHeBHM 
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npoflyicroM 36araHeHH« e KycKOBHH Marepian i3 3aflaHHMH <J>i3HKO-xiMiHHHMH 
BjiacTHBOCTHMH, (HanpHKJiafl, AOMemnra KycoK, MapTeHiBctKHH KycoK i t.^;.). 

HeTBepTHH cnocio Moace 6yrH peanri30BaHHH Ha nprnoiafli 36araHeHHH 

BHXiflHOl MexaJIOBMimyiOHOl* CHpOBHHH, pyfl HOpHHX HH KOJIBOpOBHX MeTaJliB. 

3aaBJieHHH cnoci6 3a6e3nenye cenapaniio bhxwhoi chpobhhh Ha flBa iiotokh; 

OflHH nOTk 3 BMKTOM KOpHCHOIX) KOMIIOHeHTa BHnje 3aflaHoro 3HaHeHH«, a 

iminiH noTk 3 bmctom KopHCHoro KOMnoHeHTa HHHrae 3aaaHoro 3HaHeHH». 
Cenapanii* Moaee nizwaBaracH BHxiflHa cnpoBiraa, oTpHMana zk 6e3nocepe«HBo 
nbjia o6BaneHHa ripmraoi Macn b nHKJii iipmiHHx po6iT npn BH,n;o6yTKy 
KOpHCHoi KonanHHH, Tax i cHpoBHHa y BHTJMfli ripmraoi Macn, ma. nizwajiacH 
flOflaTKOBOMy flpo6jieHmo ro 3anaHHX po3MipiB cepe,zmi>oro KycKa, Tan i 
cnpoBHHa TexHoreHHoro noxo^aceHHH. 

BHxiAHHH noTk chpobhhh 3 ,a;o3yioqoro HaBaHTajKyBajitHoro npHCTpoio 

HaflXOAHTL Ha KOHBeep. OSHHCJnOBaJIBHHH npHCTpiH Hepe3 BHxiflHHH iHTep^eiic 

4>opMye cHTHaji KepyBaHHJi npncTpoeM ,np3OBaH0i nop&m KycKa Ha crpiHKy i 
CHraan KepyBaHHa chctcmoio KepyBaHHa ejieicrporrpHBOfla KOHBeepa. KoHBeep 
noflae KycoK y 30Hy HaipiBaHHa ycTaHOBKH HBH, mo 3a6e3nenye no KOMaHfli 
ooHHCjiioBajiBHoro npHCTpoio 3a«aHHH nac HarpiBaHHa i Heo6xi«Hy noTyacmcTb 
ejieKTpoManriTHoro BnnpoMiHioBaHHH. 

KycoK chpobhhh onpoMimocrBca ejieKTpOMarmTHHM noneM nacTOToio f , 
njo BianoBiaae yMOBi no 4>opMyjii (8), c Hanpyacemcno E m npoTHTOM nacy t H y 
o6yMOBJieHOMy no BHpa3y (11). HacTOTa /, HanpyacemcTB E m HBH 
ejieKipoMaraiTHoro nojia i nac BiuiHBy HBH ejieKTpoMarmTHoro nojra t H 

MOXCyTB BH6HpaTHCfl i 3 iHniKX TeXHiHHHX HH TeXHOJIOriHHHX yMOB. 
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3a nac HarpiBaHHa kophchhh KOMnoHeHT HarpieTBca ao TeMnepaTypH U o , 

oSyMOBJieHoi no Bnpa3y (12), a nopoacmii KOMnoHeHT TeMnepaTypH T Q f 
o6yMOBjieHoi no BHpa3y (13). 

nicjw npraiHHeHiM ah eneKTpoMaraiTHoro nojia npcmec Tennoo6MiHy mdk 

KOpHCHHM KOMnOHeHTOM i nopO>KHBOK) nopOflOK) OnHCyCTBCJI CHCTeMOK) 

AH^epeHiiianbHHX piBHaHB (14) 3 nonaTKOBHMH yMOBaMH U 0 i T Q : 

PimeHHH cncTeMH flH^epemiiajibHHX piBHXHB fljra HarpiBaHHa KycKa 3ri,HHO 

(16) MaeBHfl: 

T(t) = A 0 +A r e p * 

BracopHCTOByioHH po3KJiaAaHHfl eKcnoHeHTHOi 4>yHKiui' b cTaTeHHoi p>m i 
o6Me»CHBiiiH HJieHaMH n -ro nopaflicy (HanpHKJiaa, TpeTBoro nopafliey), 
npe^cTaBHMO piniemra chctcmh y BHfli: 

Tit) = A 0 +A l +A lPl t + ^±-t 2 + 4^r 3 
(47) 2 6 >HH 

T(f) = X l +X 2 t + X 3 t 2 + X 4 t 3 

(48) 

A 0 »A 1 ,p 1 , - nocriiiHi Koe^ujieHTH, aid BH3HaHaioTBCfl 3iiflH0 BHpa3aM 

(17) , (18) i (21). A6o, no^aioHH Macy nepe3 BimioBimrafi o6'cm i rycnmy 
KOMnoHeHTiB, o^epMCHMo: 

(49) 

A= T 0 -U 0 



cpk r (V-v) 
(50) 1+ 1 
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f 



(51) 



Pi = 

a 



kv 



- + 



ycp(y-v) c rPr 



ToMy mo, y piBroraH* (48) Bxoasn, Horapn aoiaflOBHx, Koipi HeooxiflHO 
3Ha&ra, CKnaaaeTBCH cncTeMa 3 Horaptox piBH*m, (52) HorapBox He 3 6mHHx 
MOMeHiiB nacy 

'T{t x ) = X 1 + X 2 + X 3 + X 4 .*» 



(52) 



r(* 2 ) = x{ + x 2 -t 2 + x 3 -tl + x 4 -t\ 

T(t 3 ) = X l + X 2 -t 3 + X 3 .t\ + X A -tl 
T(t 4 ) = X l + X 2 -t 4 + X 3 -f 4 2 + X 4 -t 3 4 



^(O'^X^X^C^X^XO - cepeflHa TeMnepaxypa Kycna, BH3HaneHa b 
MOMeHTH nacy t\ > ^2 > ^3 j ^4 , 

BHpiiraiBnra cHCTeMy piBmn* (52) BiflHocHO X l5 ^ 2 , X 3 ,X 4 , i 3 orjuwy H a 



2X 



tc, mo BioHomeHHH ~^~P\, i npn BiflOMOMy BHpaacemri fljia Kopeiw 

xapaKTepHcraqHoro piBmtraw, BHSHaHaeMo Koe^ieHT o6'eMHoro sanoBHeHHA 
KopncHoro KOMnoHeirra mix KOHTponLOBaHoro Kycna: 

cp(X 3 ac r p r +3X 2 k r ) 



Kv = 



(53) 

i nepeBipmoTi, yMOBa 



cp(X 3 ac rPr +3X 2 k r )-3X 2 c rPr k 



Kv > Kv, 



(54) 



nop 



Kv don - ipaHHHHe 3HaHeHH» Koe^iirieHTa offeMHoro 3anoBHeHHa KopHCHoro 
KOMnoHeHTa. 

y sajie^Hocri Bifl oxpHMaHoro pesyjnvrary, KycoK noflaen,ca b 30Hy «ii 
npHcipoio, mo no KOMaHfli o6HHcjnoBajiBHoro KOMiuieKcy 3fliHcmoe cenapauiio 
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BHXiflHOi CHpOBHHH B SaJie^KHOCXi Blfl KiJIBKKHHX HOKaSHHKiB BMKTy KOpHCHOTO 
KOMHOHeHTa. 

Tpa^iK aane^Hocxi Koe^imeHTa o6'eMHoro sanoBHeHHa KopncHoro 

KOMHOHeHTa Bin MOCOBOl HaCTKH KOpHCHOFO KOMHOHeHTa B KOHTpOJIbOBaHOMy 

KycKy npeflcxaBJieHHH H a 0>ir. 6, Kpnsa 59. Towa 60 bwww rpamreHOMy 
SHaneHino Koe^iuieHTa offeMHoro aanoBHeima KopncHoro KOMHOHeHTa, a TOHKa 
61 BianoBiaae noxoHHOMy SHaHenmo Koe^iuteHra oS'eMHoro aanoBHeHH* 

KOpHCHOrO KOMHOHeHTa. 



npMKnafl 1 peajiisaiUi yeTBepToro cnocoSy. 

KyCOK MiCTHTB flBa OCHOBHHX KOMHOHeHTH - MaFHeTHT i KBapHHT, 

nizwacTBca BiuiHBy HBH ejieKxpoMaraixHoro hojih b njimri 1 ceKyH^H. Oisirari 
napaMeTpn KycKa, mo onpoMimoertca, i HBq hojm npHBeflem b TaSjiHH* 7. 



MapoMempu 


Oduumtf, 


Petoeima 


euMipv 


MaraeTHT 


KBapHHT 


Bi^HocHa fliejieicrpHHHa 

npOHHKHiCTB 




68 


0,1 


1'aHreHc fliejieRTpirarax 
yrpaT 




0,4 


0,009 


TycTHHa 


Kr/ (m 3 ) 


4700 


3720 


TenjioeMHicTB 


fl*/ (°K-Kr) 


600 


920 


Koe<t>iHi€HT TenjioBizwani 


Bt/ (°K-m 2 ) 


10 


10 


TeMneparypa HarpiBaHHH 


°K 


283,5173 


273,0003 


Bara KycKa 


Kr 


1 




IToHaTKOBa TeMnepaTypa 


°K 


273 


EjieKTpHTOa HanpyaceHicTt 

HBH HOJIH 


B/m 


4000 


HacTOTa HBH nojin 


r y 


2450000000 


Hac HarpiBaHHH 


c 


1 


Po3Mip 3epHa 


M 


0,000075 



Ana rpamraaoro bmIctom KopHCHoro KOMHOHeHTa, piBHoro Q = 33%, 
BHSHanaeMo: 
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Bara KopncHoro KOMnoHeHTa ~ m r =M- Q nop = 1 • 0,33 = 0,33^2 

Bara nopo^Htoi nopoflH - m = M • (1 - Q mp ) = 1 . (1 - 0,33) = 0,67^2 

AOno . mk r cT 0 +m r kc r U n _ 
mp mk r c+m r kc r 

_ 0,67 10 • 920 • 273,0003 + 0,33-10 • 600 • 283,5173 

0,67- 10 -920 + 0,33- 10-600 ~ 275 > 557224 °^ 

^ - m r kc r (T 0 -U n ) _ 
nop mk r c+m r kc r • 
, 0,33 10-600 (273,0003-283,5173^ Q 
0,67-10-920 + 0,33-10-600 2 >556937 K 

ap r \mc c r ) 

= 6 ( 0,33 10 10^1 1 

0,000075-4700 \ 0,67-920 + 600)~~°' 374SU ~ 

y fle^KHx hothpbox BH3HaHeirax MOMeHTax Hacy f,,r 2 ,f 3 ,f 4 nicjM 
npHUHHCHHa Bummy HBH BHnpoMimoBaHmi, 3 a aonoMoroio TepMorpa^innoi 
CHCT6MH BHSHanaeMO cepe;mi SHaneHHa T{t t ) xeMnepaiypn KOHTpojiBOBanoro 
KycKa, mo y ^aHOMy npnioiafli ckjhuih: 

MOMeHTH racy KOHTpojuo - ^ = lc ; t 2 = 2c ; t 3 = 3c ; t 4 = 4c ; 

cepczmi SHaHemra TeMnepaTypn - J^) = 273,98 ^ ; T(t 2 ) = 274,64 • 
r(* 3 ) = 275,09°*; 7X* 4 ) = 275,39°*; 

A** rax ace MOMenxiB racy f,,*^,/, oShhcjuocmo sHaneHH* xeMnepaxyp 

KyCKa 3 rpaHHHHHM BMiCTOM KOpHCHOro KOMnoHeHTa: 

= 275,5572239- 2,55693713- e -°' 3748Hm = 273,80°* 
= 275,5572239 - 2,55693713 • e" 0 ' 374814182 = 274,35°* 
= 275,5572239 - 2,55693713 • e" 0 ' 374814183 = 274,72°* 



OipHMaHHM 



3 
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= 275,5572239 - 2,55693713 • e -°» 3748141 » 4 = 274,99°A: 3a 
3HaneHiMM T mv (t l ') CKJia^aeMO CHCTeMy piBHHHB: 

T n<v M = x lnop + x 2nop ■ t t + x 3nop • tl + x 4nop • t\ 

T nop (*2> = X \nop + X 2nop ' *2 + X 3nop ' *2 + X Anop ' *l 
T nop <*,) = X lnop + X 2nop • * 3 + JT,^ • tl + X Anop • tl 

Tnop iU) = + X 2nop 'U + *3 wp ' + *4^ " *J 

BHpiniHBnra jncy, BH3HaqaeMO 3HaqeHHH X 2mp i X 3uep 
X 2 nop = 0,90545 ; X 3nop = -0,13955 

i no BHpa3y (53) BHBHanaeMo rpaHHrae 3HaneHHH Koe^iuieHTa o6'eMHoro 
3anoBHeHHa KopHCHoro KOMnoHeHTa: 



nop 



cp(X 3nop ac rPr + 3X 2nop k,)-3X 2nop c rPr k 



® l » op = op{X Zmp ac rPr + 3X 2nop k r ) = 

= 920 • 3720 • ((-0,13955) • 7,5 • KT 5 • 600 • 4700 + 3 • 0,90545 • 10) = 

= -8049246,77 

m nop = 3X 2nop C rPr k = 

= 3 • 0,90545 • 600 • 4700 • 10 = 76601070,9 

Kv = 2!» -8049246,77 

B< * ©l TOp -©2„ 0/) -8049246,77-76601070,9"' 

Ana 3Mipjnmx 3HaneHB rft) CKJiaaaeMo CHCTeMy piBHHm.: 

T^) = X x + X 2 -t l + X 3 - tl + X A • ^ 3 

r(r 2 ) = x x + x 2 -t 2 + x 3 -t 2 2 + x 4 -t 

T(t 3 ) = X x + X 2 t 3 + X 3 - tl + X 4 -t 
[T(t 4 ) = X x + X 2 -t 4 + X 3 - tl + X 4 - tl 

BHpimHBniH aicy, BH3HanaeMO 3HaneHHH X 2 i X 3 

x 2 = 1,11727 ; X 3 = -0,17949 
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i no BHpa3y (53) BH3HaHaeMo 3HaHeHHH Koe^iuieHTa o6'eMHoro 3anoBHeHHa 
KopHCHoro KOMnoHeHTa KOHTpojiBOBaHoro KycKa: 

Ky . _ cp(X 3 ac r p r + 3X 2 k r ) 

cp(X 3 ac r p r +3X 2 k r )-3X 2 c r p r k 

ei^cp(X 3 ac rPr +3X 2 k r ) = 

= 920 • 3720 • ((-0, 17949) • 7,5 • 10" 5 • 600 • 4700 + 3 • 1, 1 1727 • 10) = 

= -15212483,49 

02 = 3>X 2 c r p r k = 
= 3 • 1,1 1727 • 600 • 4700 • 10 = 94521258,62 

tfv=-®l_= -15212483,4 9 = 0 138631 

01-02 -15212483,4 9 - 94521258,6 2 u ' 1JODJ1 

IlepeBipfleMO yMOBy: Kv > Kv nop 

BHXOflJIHH 3 OTpHMaHHX 3HaHCHB, 6aHHMO, m,0 yMOBa BHKOHyeTBCH: 

0,138631 > 0,095088, 

a KOHTpOJIBOBaHHH KyCOK BapTO BiflHeCTH flO TeXHOJIOli^HOrO nOTOKy 
KyCKiB 3 KOpHCHHM KOMnOHCHTOM. 



IIpMKJiafl 2 peajii3au.il ^eTBepToro cnoco6y. 

KycoK MicTHTB «Ba ochobhhx KOMnoHeHTH - reMaTHT i KBapuHT, niwaeTBca 
BiuiHBy HBH ejieicrpoMarHiTHoro nana nporaroM 2 ceieyHfl. <E>i3HHHi napaMeTpH 
KycKa, mo onpoMimoertcji, i HBH nojw npHBeflem B Ta6jmna 8. 
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Ta6jnma 8 



UapaMempu 


OduHuuji 

• 

euMipy 


Peuoeuna 


TeMaTHT 


KBapmrr 


Ol/XHOCHa. fllcJieKTpHHHa. 
11 pwiiJaJtvJtllc i i> 


- 


48 


6,8 

w 9 w 


X anl GUI/ ^ICJlCKipjAHxillA. 

yipaT 


- 


0,2 


0,009 


X j\*> LxxrlCL 


Pfn / f Ayr 3 ^ 


5100 


2660 


TeiuioeMHicTB 


flac/ ( °K • Kr ) 


630 


850 


TCoeAlTTlPWT TPTTTTmii TTTTaxri 


JD X / \ XV ML / 


10 


10 


TeMTTenflTvn^i W£irT>i'R£iWw*r 


IN. 


279,5159 


273,0590 




JaX' 


1 


TIoHaTKOBa TeMneparypa 


°K 


273 


EjieKTpHHHa HanpyacemcTB 
HBH nojiH 


B/m 


4000 


HacTOTa HBH nojra 


ru 


2450000000 


Hac HaipiBaHHH 


c 


2 


Po3Mip 3epHa 


M 


0,000075 



Ana rpaHHHHoro bmIctom KopucHoro KOMnoHeHTa, piBHoro Q mp =42%, 
BH3HanaeMo: 

Bara KopncHoro KOMnoHeHTa - m T = M • Q nop = 1 • 0,42 = 0,42*a 
Bara nopoacHboi nopocpa -m = M(l- Q mp ) = 1 • (1 - 0,5 8) = 0,5 8*2 

Ao _ mk r cT 0 +m r kc r U 0 _ 



•'nop 



mk r c + m r kc r 



_ 0,58 -10 • 850 . 273,059 + 0,42 • 10 • 630 • 279,5 159 ™ 

0,58 -10 -850 + 0,42 -10 -630 = 275,314165 K 

_m r kc r (T 0 -U 0 ) 



An 



mk r c + m r kc r 



_ 0,42-10-630.(273,059-279,5159) ~„,~ r n Tr 
0,58-10-850 + 0,42-10.630 ~ z ^ 1 ^ 



Phop = 

<*Pr 



( m r k | Q = 



0,000075-5100 



0,42-10 10 
^0,58-850 630 



= -0,3 82624 i 
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y fleaKHx HorapBox BH3HaHeimx MOMeHTax nacy r,,f 2 ,r 3 ,/ 4 nicjM 
npHiraHeHHH BiuniBy HBH BHiipoMimoBaHHH, 3a flonoMoroio TepMorpa^inHoi' 
CHCTeMH BH3HanaeMo cepe^Hi smnemuL T(t t ) TeMnepaiypH KompojiBOBaHoro 
KycKa, mo y flaHOMy npraoiafli CKJiajin: 

MOMeHTH nacy kohtpojuo - t x = lc ; t 2 = 2c ; / 3 = 3c ; f 4 = 4c ; 

cepeflHi sHaneHHfl TCMnepaxypH - 7X0 = 273,67°*; T{t 2 ) = 274,10°*; 
J(f 3 ) = 274,40°* ; T(/ 4 ) = 274,60°* ; 

fljw tux ace MOMemiB nacy h,t 2 ,t 3 ,t A o6hhcjiio€mo 3HaneHHH TeMnepa-ryp 
KycKa 3 rpaHHHHHM bmIctom KopncHoro KOMnoHeirra: 
T nop (.t } ) = Ao nop+ A inop e pl ^ = 

= 275,3141651 - 2,255136074 • e -°^^.i = 2 73JS°K 
T nop (t 2 ) = Ao nop +A lmp e pl ^ = 

= 275,3141651-2,255136074.e-°' 382624089 - 2 = 274,27°* 

T mp ih) = Ao nop +A lnop e> x "> 4 > = 

= 275,3141651-2,255136074. e" 0 ' 3826240893 = 274,60°* 
^(/ 4 ) = ^+A I0/ ,e' , ^ = 

= 275,3141651 -2,255136074 .e -0 ' 3826240894 = 274,83°* 

3a oTpuMamiM 3HaHeHHHM T nop (t t ) CKJia^aeMo cncxeMy piBHian,: 

r T mp M = X Xnop + X 2mp • t x + X 3nop • t\ + X 4nop • t> 

< T mp (t 2 ) = * lwop + X 2nop -t 2 + X 3nop -tl + X 4nop .t\ 

T nop (t 3 )=X lnop + X 2nop - r 3 + • * 3 2 + X 4nop • tl 

T nop (t 4 ) = X lnop + X 2mo;7 ./ 4 + X 3nop -t\ + X 4nop .t\ 

BHpimHBnra HKy, BH3HanaeMo 3HaHeHHH X 0 i X, 

2nop 3nop 

X 2nop = 0,812867 . X 3nop = -0,127169 

i no BHpa3y (53) BH3HanaeMO rpamiHHe 3HaHeHna Koe^iuieirra o6'eMHoro 
3anoBHeHHa KopncHoro KOMnoHeBrra: 
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nop 



c P(X 3nop ac rPr +3X 2nop k r )-3X 2nop c rPr k 



5 



01 MOp = c P (X 3nop ac rPr + 3X 2nop k r ) = 

= 850- 2660 ((-0,127169) 7,5 10- 5 -630. 5100 + 3- 0,812867 10) = 

= -14150810,03 

02^ = 3X 2nop c rPr k = 

= 3 • 0,812867 • 630 • 5100 • 10 = 78352249,63 

Kv ® Xnop - -14150810,0 

"° P ®K op ~®2 nop -14150810,0-78352249,6" 0,152977 

Ana BHMipxHHx 3HaneHfc T(t,) cKJiaaacMo CHCTeMy piBHara,: 

r(o = x x + jr 2 + x 3 + x 4 -t? 

T(t 2 ) = X l + X 2 -t 2 + X 3 .t\ + X 4 -t\ 

T(t 3 ) = X 1 + X 2 -t 3 + X 3 .tl + X 4 .t} 
T(t 4 ) = X, + X 2 • t 4 + X 3 . t 2 4 + X 4 • t\ 

BHpiniHBnni any, BH3HanaeMo 3HaHeHim X 2 i x 3 

X 2 = 0,693136 ; X 3 = -0,104161 

i no BHpasy (53) BHSHaraeMo SHaneHHa Koe^ieHxa o6'eMHoro sanoBHenHH 
KopHCHoro KOMnoHeirra KOHrpojiBOBaHoro KycKa: 

Kv - cp{X 1 ac rPr +3X J k r ) 

cp(X 3 ac rPr +3X 2 k r )-3X 2 c rPr k 

01 = cp(X 3 ac rPr + 3X 2 k r ) = 

= 850- 2660- ((-0,104161).7,5.10- 5 . 630- 5100 + 3- 0,693136 10) = 

= -9736303,468 
02 = 3X 2 c rPr k = 
= 3 0,693136.630-5100 10 = 66811414,71 
Kv _ @1 -9736303,468 

©1-02 - 9736303,468 - 6681 1414,71 ~ °' 127193 

IlepeBipfleMo yMOBy: Kv > Kv 

BHXOflflHH 3 OTpHMaHHX SHaTCHB, 6aHHMO, mp yMOBa He BHKOHyCTBCa: 

0,127193 < 0,152977, 
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a KOHTpOJILOBaHHH KyCOK BapTO BiHHeCTH flO TexHojiorinHoro nOTOKy 

KycKiB 3 nopoxeHBoio nopo^OK). 

Cnoci6, mo 3aaBJwerBca, Moace 6yra BHKopHCTamiH y TexHOJioriHHHX 
nponecax KycKOBoi cenapaipi chpobhhh npn 36araneHHi pya nopmcc i 

KOJIBOpOBHX MeTaJliB, ripHHHO-XlMiHHOl CHpOBHHH i TeXHOrCHHHX BiflXOfliB 3 

BH3HaneHHM rpaHyjioMeipHHHHM cmiaaoM KycKiB. 

BHyTpinmiH ckjkw KyciciB chpobhhh Moace 6yra SiHapHHM (mo 
CKjiaaaeTBCH 3 abox $a3) hh KB33i6iHapHHM i HBJMTH co6ok> rereporeHHy 
MaTpiraiy CHCTeMy hh reTeporeHHoi cncreMy rany cTaTHCTirma cyMini, 3 

i30TpOIIHOIO (KBa3ii3OTp0IIHOK>) HH aHi30Tp01IHOK) MaKpocTpyKTypoK). 

Cnoci6, mo saaBJiaertca, Moxe BmcopncTOByBaTHca Ha nonaTKOBHx eTanax 
y TexHonorkx 3 6araHeHHH (nonepeflHe 36araHeHHa) i niznxvroBKH KycKOBoi' 
chpobhhh ao noaaji&moro nepefliny, Hanprauiafl, wsi nonepeflHtoY KycKOBoi' 
cenapaiHi BHflo6yroY chpobhhh b yMOBH niflseMHoro cnoco6y pospo6KH 
KopHCHHX KonajiHH 6e3nocepe,zmi,o Ha Micni BHflo6yrKy (y bh6oi), jsjir 
nonepeflHBOi KycKOBoi cenapaHii SHxiflHoi chpobhhh, npn nepepo6Hi 
TexHoreHHHx BiflxofliB, a TaKoxc H a KiHHeBHx craflkx sSaraneHHa b thx 
TexHOJiorkx, «e KiHijeBHM npo^yKTOM 36armemm e KycKOBHH MaTepiaji is 

SaaaHHMH 4>i3HKO-XlMiHHHMH BJiaCTHBOCTJEMH, (HanpHKJiafl, flOMeHHHH KyCOK, 
MapTeHiBCBKHH KyCOK i T.fl.). 

H'flTHH cnoci6 Mo»e 6yrH peajiisoBaHHH Ha npnioiafli 36araHeHHH BHxiflHoi 
MeTajioBMimyioHoi chpobhhh, pya ho P hhx hh kojibo P obhx MeTajiis. 3aaBJieHHH 
cnoci6 saeesnenye cenapauiio bhxwhoi chpobhhh Ha flBa hotokh: oahh hot* 3 
BMicTOM KopncHoro KOMnoHeHTa BHme saaaHoro SHaneHHa, a immri S noTk 3 
BMicTOM KopncHoro KOMnoHeHTa mDKHe saflaHoro SHaneHHa. CenapaHii' Moaee 
nmnaBaxHca BHxiflHa cnpoBHHa oxpHMaHa, mc 6e 3 nocepeflHBO nicji* ^Bananaa 

ripHHHOi MaCH B HHKJli ri P HHHHX P o6i T UpH BHflOOyTKy KOpHCHOl KOIianHHH, T3K i 



CHpoBHHa y BHTJia^i ripmreol mech, XK3. in,zwinac>i aofla-ncoBOMy ^oGjiemno ao 
3a^aHHX po3MipiB cepeflHBoro KycKa, a6o CHpoBHHa TexHoreHHoro noxozpieeHHa. 

BHXi^HHH nOTHC CHpOBHHH 3 fl03yK>HOn> HaBaHTa2KyBaJIBHOrO IIpHCTpOK) 

HaipcoflHTB Ha KOHBeep. 06racjiK>BajiBHHH npHcipiii nepes BHxiflHHH iffrep<i>eHc i 
CHcreMy KepyBainra 4>opMye cnraaji KepyBaHHx npncipoeM aosoBaHoi noflani 
KycKa Ha KOHBeep i CHraaji KepyBaHHa Ha CHCTeMy KepyBaHHH ejieiciponpHBOfla 
KOHBeepa. KoHBeep no«ae KycoK y soHy HarpiBaHH* ycTaHOBKH HBH, mo 
3a6e3nenye no KOMaimi o6HHCjnoBajitHoro npucTpoio HeoSxizmy noiyacHicTB 
ejieicipoMarHiTHoro BHnp omIhiob aHHH . 

KycoK CHpOBHHH, mo CKJiaflaerBCH 3 KopncHoro KOMnoHeirra i nopoacHBOi 
nopoflH, onpoMiHioeTBca HBH ejieKTpoMaraiTHHM nojieM nacTOToio /, 
Hanpy5KemcTK> E m nporaroM nacy t H . 

Ilicjia npHHHHeHHa flii" HBH ejieKTpoMaraiTHoro hojm nponec Teiuioo6MiHy 

MDK KOpHCHHM KOMHOHeHTOM i nopOJKHBOK) HOpOflOIO OUHCyeTBC* CHCT6MOIO 

flH^epeHHiajiBHHX piBHam> (14) 3 noHancoBHMH yMosaMH ^ 0 i^o: 

PimeHHHM CHCTCMH fflH^epeHHiaJIBHHX piBHflHB (14) e BHpa3 (15) i (16): 

BHpaxoByioHH 3 BHpasy (15), BHpas (16) bwiobwho JiiBi i npasi nacTHHH i 
niflcxaBJiHioHH SHaneHHa Koe^inieHTa 4 (snpas (18) i Koperoi 
xapaKrepHCTHHHoro piBHHHHa Pi (BHpas (21), oaepaKHMo sajieaaricxB y Haci ( 
TO. Oir. 5, KpHBa 58) nepeBHrnemw TeMneparypH KopncHoro KOMnoHeHTa Haa 
TeMnepaiypoio nopoacHBoi nopo,zm KOHTpojiBOBaHoro KycKa nicjia npHHHHeHHa 
BmraBy HBH ejieKTpoMaraiTHoro hojih, mo 6y#e BHSHanaTHca BHpasoM: 

6_f m r k kA 

(55) Ar(0 = (U 0 - T 0 )e~°"^ - 
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BHpinraBnm piBHamw (55) BymocHo m oflepaoiMo BHpas fl jw 

m r 

BHSHaneHiM SHaneHB ~ y 6yflB-aKim momcht ^acy nicna npHHHHeHH* Biunrey 
HBH ejieicrpoMarHiTHoro hojih Ha KOHTpojiBOBamra Kycon: 



f 



m 



cc r In 



r 



Uq-T c 
AT(t) 



\ 



ap r 



ckt 



(56) 



6 



Iucjiji peecTpaipi TepMorpa^inHoio ycTaHOBKOio (TeiraoBisopoM) TeiraoBoro 
3o6pa»eHHa KOHTpojitoBaHoro KycKa b momcht nacy t Ki n o aicoMy 

BHSHanaiOTLCH MaKCHMajiBHa ^maxfe) iMiHiMajiBHa ^nin(^) TeMnepaTypn 
KOHTpojiBOBaHoro KycKa. 

m r 

y MOMeHT nacy t K , sHaneHHA m b KOHrponBOBaHOMy KycKy Moaoia 
BH3HaHHTH no BHpa3y: 

/ X 



m 



cc r In 



r 



r Uo-T 0 y 



<*Pr 



ck r t K 



m 



(57) 



c r kt K 



(58) 



AT ( t K) = T mttK (t K )-T min (t K ) 



TT • r 

npn BiflOMOMy cniBBiflHoraeHHi — , M acoBa Hacnea KopncHoro 
KOMnoHeHTa b Kycny BH3HaHaerBca BHpa30M: 



64 



(59) 



m 



Ili^CTaBJMioHH y Bnpas (59) SHaneim* BHpaacem, (57) i (58), oqepacHMo 
BHpas flJifl BH3HaHeHHa BMicxy KopncHoro KOMnoHeHTa b KOHipojiBOBaHOMy 
KycKy: 

6k, ct „ 



cc r In 



e = 7 

(60) cc r In 



I ^T{t K ) J 



r 



a P, 



+ 



6(kc r - k r c}t K 
ap r 



K AT (t K ) J 

IBcjia BHSHaneHHA MacoBoi nacxKH KopHCHoro KOMnoHeHTa, nepeBipaeMo 
yMOBy: 

Q ^ Qnop 

y sajiemHOCTi Bia oTpHMaHoro pesyjitTaTy, Kycox noflaeTBcn b soHy m 
npncTpoio, mo no KOMamu o6HHCjnoBaji& H oro KOMiuieKcy sflificmoe cenapaniio 

BHXi,Zm01 CHpOBHHH B 3aJie»HOCTi Bifl KkBKiCHHX nOKaSHHKiB BMKTy KO P HCHOrO 

KOMnoHeHTa. 



npwKJiafl 1 peajii3auii n'sioro cnoco6y. 

KycOK MiCTHTB flBa OCHOBHHX KOMHOHeHTH - MameTHT i KBapUHT, 

niazmcTBca BnjiHBy HBH ejieKxpoMaraiTHoro nojia b njiHHi 1 ceKyH^n. OiaHram 
napaMeTpn Kycxa, ino onpoMimoeT&ca, i HBH hojih npHBeflem b Ta6rams 9. 
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Taojnma 9 



UapaMempu 


OtillHlllii 
&UMMDV 


Penoeima 


Maraenrr 


KBapiJHT 


Bi^ocHa fliejieicipHHHa 

IIpOHHKHiCTB 


—• 


68 


0,1 


TaHreHc fliejieKTpBraHHX yrpaT 





0,4 


0,009 


TycTHHa 


Kr/ (m 3 ) 


4700 


3720 


TennoeMHicTB 


JW ( °K • Kr ) 


600 


920 


Koe4)ii^i€HT TennoBiflnani 


Bt/ (°K-m 2 ) 


10 


10 


TeMneparypa HarpiBamDi 


°K 


283,5173 


273,0003 


IIoHaTKOBa TeMnepaTypa 


°K 


2' 


73 


EjieicrpuHHa HanpymeiricTk 
HBH nojM 


B/m 


4000 


HacTOTa HBH ncura 


Th 


2450000000 


Hac HarpiBaHHH 


c 


1 


Po3Mip 3epHa 1 


M 


0,000075 



TpaHHHHHH BMicT KOpHCHOIX) KOMIIOHeHTa npniiMaeMo Q nop = 33%. 

no BHTiKaHHio aemcoro BiflOMoro npoMbKKy nacy, Hanpmoiafl t,=2 
ceKyimH, 3a aonoMoroio TepMoipa<i>iTOOi chctcmh peecTpyioTE TeiuiOBe 
3o6pa)KeHHfl KOHTpojiLOBaHoro KycKa, no aKOMy BHSHanaiOTB pisimmo 
MaKCHMajiBHoi i MiHiMajiBHoi TeMnepaiyp AT(t k ) . 

Hexafi pi3mma MaKCHMajiBHoi" i MiHiMantHoi' TeMnepaiyp AT(t k ) =4,8 °K 

no $opMyjii (60) BHSHanaeMo MacoBy Hacney BMicTy KopncHoro 
KOMnoHeirra b KycKy: 



Q = 



cc r In 




To] 


6-k r -_c-t x 




ap r 


cc r In 




-To] 








ap r 



600-920-lnf 283>5 173 -273,0003 ^ 6-10-920-2 
I 4,8 J 0,000075-4700 



600-920-lnp^ 
nepesipHCMO yMOBy: Q > Q mp 



5 173 - 273,0003 "| [ 6 (10-600-10 920)-2 
4,8 J 0,000075-4700 



•100% = 36,97% 



BHXOflJPffi 3 OTpHMaHHX 3HHHeHB, 6aHHMO, mo yMOBE BHKOHyCTBCJI I 

36,97% > 33% 

a KOHTpOJIBOBaHHH KyCOK BapTO BiflHeCTH no TeXHOJIOOHHOrO HOTOKy KyCKiB 3 
KOpHCHHM KOMHOHeHTOM. 

npMKjiafl 2 peajii3auii n' rtovo cnoco6y. 

KycoK MicTHTB flsa ochobhhx KOMnoHeHTH - reMaraT i KBapmrr, ni^aertcfl 
BiuraBy HBH ejieKTpoManriTHoro hojih b luram 2 ceicyHfl. OisHHHi napaMeipn 
KycKa, mo onpoMimoeTBCfl, i HBH nojra npiraeaeHi b Ta6jnm* 1. 
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IlapaMempu 


OduHuqi 
euMipv 


Peuoeuua 


TeMaTHT 


KBapmrr 


BiflHocHa fliejieKTpHHHa 

npOHHKHicTfc 




48 


6,8 


1 anreHc fliejieicrpHHHHx yrpaT 




0,2 


0,009 


TycTHHa 


Kr/ (m 3 ) 


5100 


2660 


TeroioeMHicTt 


flac/°K'Kr) 


630 


850 


Koe<])in,ieHT TenjioBizmani 


Bt/°K-m 2 ) 


10 


10 


TeivrnepaTypa HaroiBaHHfl 


°K 


279,5159 


273,0590 


.HiejieicrpHHHa nocTimia 


0/m 


8,85418 


78E-12 


IIoHaTKOBa TeMneparypa 


°K 


273 


EneKTpuHHa HanpyaceiricTB HBH 
nana 


B/m 


4000 


HacTOTa HBH nojia 


^^ 


2450000000 


Hac HarpiBaHHH 


c 


2 


Po3Mip 3epHa 


M 


0,000075 



rpamrraHH bmIct KopncHoro KOMnoHeirra npHHMaeMo Q nop =42%. 

no BHTiKaHmo fleaKoro Bi^oMoro npoMi»Ky nacy, HanpuKJias t k =2 
ceKyHflH, sa aonoMoroio TepMorpa^inHoi chctcmh peecTpyioTb Teiuiose 
soSpaaceHHa KOHTpojiBOBanoro Kycxa, no aKOMy BHSHanaioTB pisimmo 
MaKCHMajiLHoi i MiHiMauBHoi' TeMnepaTyp AT(t k ) . 

Hexaii pi3HHoa MaKCHMajiBHOi i MimMajiBHoi" TeMnepaTyp AT(t k ) =3,1 °K 



IIo 4>opMyni (60) BH3Hana€Mo MacoBy ^acncy BMicry KopncHoro 
KOMnoHeHTa b Kycicy: 
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cc r In 


r^ 0 - 


r 1 


6£ r c 




ap r 


cc r In 




I 6-(*-c r -* r .c).f, 


I AJ(f x )J 





630-850-4 279 > 5159 - 273 » 059 1 6-10-850-2 
I 3,1 J 0,000075-5100 

63Q.85Q.lnf 279,5159-273,059 ^ | 6-(10-630-10.850)-2 = 38 ' 98% 

\ 3,1 J 0,000075-5100 



nepeBipaeMO yMOBy: ^ > ^ n °P 

BhXO£5IHH 3 OTpHMaHHX 3HaHeHB, 6aHHMO, E^O yMOBa BHKOHyeTfcCfl: 

38,98% < 42% 

a KOHipojiBOBaHHfi KycoK Bapxo BiAHecra flo TexHOJioriHHoro noxoKy KycKiB 3 

KOpHCHHM KOMnOHeHTOM. 

Cnoci6, mo saaBJiHCTBCfl, mojkc 6yrH BHKopHCTamiH y TexHOJioriraHx 
npoHecax KycKOBoi cenapaiui chpobhhh npn 36araneHHi pya ho P hhx i 

KOJIBOpOBHX MexajliB, ripHHHO-xiMiHHOl CHpOBHHH i TeXHOreHHHX BiflXOfllB 3 

BH3HaneHHM rpaHyjioMeTpBraecKHM cKJia^OM KycKiB. 

BHyrpimHifi cKJiaa KyciciB chpobhhh Moace 6yrH 6mapHHM (mo 
CKJiaflaeTBca 3 £(box $33) hh KBasiomapmiM i otjihth co6ok> rexeporeHHy 
CHCTeMy THny CTaracTHHHa cyMim, 3 amsoipoimoio MaKpocTpyicrypoio. 

Cnoci6, mo 3a«BJMeTBca, Moxe BHKopHcroByBaTHca H a nonaTKOBHx eTanax 
y TexHojiorax 36araHeHHa (nonepe^He 36araHeHHa) i niaroTOBKH KycKOBoi 
chpobhhh flo noflajiBmoro nepeflijiy, HanpHmiaa, fljw nonepe^HBoi KycKOBoi 
cenapanii floSHxoi' chpobhhh b yMOBH niflseMHoro cnocoSy po3 P o6kh ko P hchhx 
KonajiHH SesnocepeflHBo Ha Micni BHflo6yrKy (y bh6oi), ajw nonepeflHBoi 
KycKOBoi* cenapanii' BHxiflHoi chpobhhh npn nepepo6ifl TexHoreHHHx bw«wb, a 
TaKOH H a Ki^eBHx crafliflx 36araHeHmr b thx TexHOJioriax, ae KimjeBHM 



npoAyicroM sSaraneHHH e KycKOBHH Maxepiaji is sa^araiMH ^isHKO-xiMiHHinJ 8 

BJiaCTHBOCTSMH, (HanpHKJiafl, flOMeHHHH KyCOK, MapTeHiBCBKHfi KyCOK i X.fl.). 

HepraHH npHcrpiii mIcxhxb npHcxpifi aosoBaHoi no^ani KycKis bhxwhoi 
CHpoBHHH 1, mo cicnaaae («hb. Oir. 1 i 0>ir. 2) 3: npmioMHoro eymeepa 2, 
5KHBHJii>HHKa 3 3 ejieiexponpHBoaoM 4 i cHcxeMOK) KepysaHHH ejieKrponpHBOflOM 
JKHBHJiBHHKa 5, i BajiKOBoro posKJiaflHHKa 6; KOHBeepa 9 3 ejieicrponpHBOflOM 7 i 
CHcxeMoio KepyBamM ejieiciponpHBOflOM KOHBeepa 8; ycxaHOBKy HBH 
BHnpoMimoBaHHH 10 is cncxeMoio KepysaHHa 1 1 i KaMepoio HBH HarpiBaHHH 26; 
xepMorpa^iHHy cncxeMy 12 3 xepMoaaxHHKaMH 13; Bximmfi inrepcfceHc 14, 
oSHHCjnoBajiBimfi npncxpin 15, shxIothh inxep^enc 16; 4>o P MyBaH iMnyjisciB 
KepyBaHHa 17 ejieKiponHesMoioianaHOM 18, Sjiok xmsroacoBoY saxpnMKH 19, 
npncxpiii nopiBHHHHH 20; cbIxjiobhh BysBKOHanpaBJieHHfi BHnpoMimoBaH 21, 
4>oxonpHiiMaH 22; AaxHHK nojioacenHH 23; pos^biOBHH npncxpifi is npmavfanaMH 
nopoamLoi nopoflH 24 i Ko^enxpaxy 25. n P n i&ouy BHxi* xepMorpa^innoi 
cncxeMH 12 3'eAHaHHH 3 nepnniM bxoaom Bxi^Horo mxep^eficy 14, bhxw hkofo 
s'cAHaHHfi nepes o6HHCjnoBan&HHH npncxpiH 15 is BxoflOM BHxiflHoro iHxep^eficy 
16; nepmufi bhxw BHxianoro inxep^eficy 16 s'e^HaHHfi 3 nepmuM bxoaom 
npHcxpoK, nopiBHHHHH 20, flpynm sxifl a K oro s'eaHamm s bhxo^om 
^oxonpHHMana 22 CBixnoBoro BHnpoMimoBana 21, a BHxia nepes 6jiok 

XHMHBCOB01 3BTPHMKH 19 i <J>0 P MyBaH iMIT/JIBCiB 17 s'CflHaHHH is BXOflOM 

ejieKipoimeBMOKJianaHa 18; apynm BHxi* BHxianoro inxep^ency 16 s'eflHaHHH is 
CHcxeMoio KepyBaHHH eneKxponpHBOflOM JKHBHJiBmnca 5 npncxpoio aosoBaHoi* 
noflani KyciciB boM chpobhhh, xpexiil BHxi* BHxi/moro inxep^eiicy 16 
s'e OT aHHH nepes cncxeMy KepyBaHH* 11 i 3 bxoaom ycxanoBim HBH 
BHnpoMiHiOBaHHH 10 ixpHe^aHoi fl o KaMepH HBH HarpiBaHHa; nexBepxHH BHxia 
BHxizmoro mxep^eficy 16, s'eflHanim is CHcxeMoio KepyBanna ejieKxponpHBoaoM 
KOHBeepa 8 eneicxponpHBoaa 7 KOHBeepa 9, na Bany a K oro BcxaHOBJieHHH aaxHHK 
nojioaceHHa 23, s'czmaHHH is npynm bxoaom Bxizmoro iHxep^eficy 14. 



KyCKH BHxiflHOl CHpOBHHH, mo CKJia^aiOTfcCH 3 KOpHCHOTO KOMIIOHeHTa i 

nopoKHtoi nopczm, y KaMepi HBH HarpiBaraM onpoMnnoeTBca 

ejieKipoMaraiTHHM nojieM nacroTOK) ' f , ooyMOBJieHoi' no $opMyjii (8), 
E 

Hanpyaeemeiro « npoTaroM nacy *h . 3a nac HarpisaHHa kophchhh KOMnoHeirr 

U 

HaipieTBca ao TeMnepaiypH ° , o6yMOBJieHoi no BHpasy (12), a nopoama 

T 

nopoaa ao TeMnepaiypH ° , o6yMOBJieHa no Bnpa3y (13). 

rQcjM npHmffleHHa BiuiHBy eneKTpoMaraiTHoro HBH nojw nponec 
Tenjioo6MiHy Miac kophchhm komhohchtom i nopoacHBoio nopoaoio 6yae 
cnpaMOBaHHH H a BHpiBmoBaHHa TeMnepaTyp Mm ko P hchhm KOMnoHeHTOM i 
nopo^HBOK) nopoflOK). XapaKTep ntoro nponecy i noro napaMerpiB GyayTB 
BH3HaHaTHca BJiacTHBocTHMH KopncHoro KOMnoHeHTa i nopoMCHBoi nopofln i 
cniBBizniomeHHHM ixHix MacoBHx nacTOK. 

BHMipioKDHH sa flonoMoroio TepMOAaxHHKiB i TepMorpa<$>raioi chctcmh 
napaMCTpn Tenjioo6MiHHoro nponecy, BHSHanaeMO MacoBy nacTKy KopncHoro 

KOMnOHCHTa B KOHTpOJIBOBaHOMy KyCKy i nopiBHIOeMO 3 ipaHHHHHM 3HaHeHH«M. 

IIo pe3yjn»TaTi nopiBHamra ^opMyerBca BwioBiflHira biijihb, mo copTye, Ha 

KOHTpOJIBOB aHHH KyCOK. 

IlpMKJiafl 1 peajii3an.il nepinoro npwcTpoio. 
nepmnii npncTpifi, kk BapiaHT peanisanii, cxeMa jneoro npeflCTaBJieHa Ha 
Oir. 1, npainoe b TaKHM hhhom. 

06HHCjnoBajn,HHH npncTpift 15 nepes bhxi^hhh iirrepipeHc 16 i cncTeMy 
KepyBaHHH ejieicrponpHBOflOM KOHBeepa 8 sanycKae ejieicrponpHBoa 7 KOHBeepa 9. 
npH flocaraeHHi aaflanoi nmnflKOCTi KOHBeepHoi cTpram, mp oSnncJiioeTBca Ha 
niflCTaBi flaHHX, mo HaaxoaaTB nepes bxwhhh iHTep^enc 14 Bifl flaraiKa 
nojioaceHHA KOHBeepa 23, o6HHCjnoBajn,HHH npncipiH 15 nepes BHxizmHH 
iHTep^eiic 16 i cncTeMy KepyBamw npHBOflOM acHBHJiBHHKa 5 sanycKae 
ejieKiponpHBOfl 4 *HBHJifcHHKa 3, sa aonoMoroio hkofo KycKH chpobhhh 1 is 
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npHHOMHoro Symcepa 2 noflaioTBc* Ha BajncoBHH posKjiaflHinc 6. nepeMinryioHHCB 
no BanKOBOMy posKnaflHiney, KycKH ch P obhhh posnoflunnoTtcfl no noBepxHi 
BanKOBoro po3KJiaAHHKa b oflHH map, saGesneHyiOHH thm ceimhm oflHomapoBe 
3aBairra«eHHH KOHBeepa 9. QzmonacHo, o6HHCjnoBajn,HHH npHcrpm 15 nepes 
BHximnm iHTep^enc 16 i cncTeMy KepyBaHHH ycTaHOBKoio HBH 11 sanycicae 
ycTaHOBKy HBH BHirpoMimoBaHH* 10 i sa^ae Heo6xiflHy noTyaemcTt HBH 
onpoMiHeHHa. 

HBH eHeprk 3 ycTaHOBKH HBH BHnpoMimoBaHHa 10 HaaxoflHTB y KaMepy 
HBH HarpiBaHHH 26, mp BCTaHOBJieHa Ha KOHBeepi 9 tekhm hhhom, mo KycKH 
CHpoBHHH, nepeMimyioHHCB KOHBeepoM 9, nonaaaioTB y KaMepy HBH HarpiBaHHH 
26 i mwaiOTBca emmBy HBH ejieKTpoMarmTHoro nojia. 3 H axo«aHHCB y KaMepi 
HBH HarpiBaHHH 26, KycKH chpobhhh HarpiBaiOTBCH ao TeMnepaTypn, sHaneim* 
hkoi o6yMOBjnoerBCH BJiacTHBocTHMH MaTepiajiy KycKiB i nacoM BiuiHBy HBH 
ejieKxpoMaraixHoro nojra. Hac BiuniBy HBH ejieKxpoMaraiTHoro nojw H a KycKH 

CHpOBHHH B flaHOMy HpHCTpOl M03KHa BH3HaHHTH 3 BHpa3y: 

A *h=~( e); 

fle: 

At H - nac BiuTHBy HBH ejieKipoMarHixHoro nona Ha KOHTponBOBam KycKH 
( cexyHdu); 

l H - flOBaoma sohh BmiHBy HBH eTOKTpoMararraoro nojw H a 
KOHTpojiBOBani KycKH no BeKTopi nrainncocTi KOHBeepHoi cxpiHKH ( m); 

V K - mBHAKicTB KOHBeepHOl CTpiHKH ( m/c). 

Hepes AeaKHfi He it/jibobhh nac ^nicjia npHmraemM BnjiHBy HBH 
ejieKrpoMarHiTHoro nona Ha KycoK chpobhhh, sra nona^ae b soHy KOHipojno 
TepMo^aTHHKiB 13, fle sa aonoMoroio TepMorpa^HHo'i chctcmh 12 SfliHcmoeTBca 
(fciKcauia TeroiOBo'i KapraHH KOHxpom,oBaHoro Kyc K a. Bhxiahhh cnrHaJi 
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Te P Morpa(i>iHHoi' ycraHOBKH 12 nepes bxIahhh iHTCp^efic 14 Haflxomrrt b 
o6HHCjnoBani,HHH npncTpifi 15, mo BBBHanae MacoBy nacTKy KopncHoro 
KOMnoHeHTa b KompoJiBOBaHOMy KycKy BmnoBizmo ao 4>opMyjra (60). 



cc „ In 



r 



Q = 



6 • k r - c - t K 
a - p r 



cc r In 



17 o 1 o 



J 



ap r 



i nepeBipjiioTb yMOBy: Q — Qnop 

HaC KOHTpOJIK) t R B flaHOMy IIpHCTpOl MOHCHa BH3HaHHTH 3 Bnpa3y: 



Ik 



- BiflCTaHB BiA KiHi^ 3ohh BiuiHBy HBH ejieicipoMaraiTHoro nojia flo 
3ohh ^iKcanii" KapraHH TemiOBoro BHnpoMiinoBaHHfl TepMorpa<|>mHOK> 

yCTaHOBKOK) (m). 

IIpH nepeBHmeHiri MacoBoi nacTKH KopHCHoro KOMnoHeHTa b 
KOHTpojitoBaHOMy KycKy aesicoro sa^aHoro rpamraioro SHaneHHs, nicjia 
flocaraeHHa niMaiKOM tohkh nammM 3 KOHBeepa 9, KOHipoJitoBaHoi' sa 
AonoMoroio flarqHKa nojioaeeHHa 23, o6HHCjno B ajiBHHH npHCTpifi 15 3 bhtphmkoio 
nacy He6araTO Memnoi, *raM Hac nafliiraa KycKa Bifl tohkh nafliHHH 3 KOHBeepa no 

TOHKH nepeTHHaHHX 3 TOHKHM IIpOMeHeM Bifl CBiTJIOBOro BHIipOMiHK>BaHa 21, 

nepes BHxiflHHH iHTep^eac 16 BHaae cnraaji, mo aosBOJiae, Ha npHCTpifi 
nopiBHaHHH 20. npn nepeTHHaHHi k/ckom TOHKoro npoMeiM bir CBiTJIOBOro 
BHnpoMiinoBaHa 21, Ha BHxom $oTonpHHMaHa 22 (JjopMyertCH CHraaji, mo 
noflaeTBca Ha apyriiH Bxifl npHCTpoio nopiBHSHHH 20. npn 36iry CHraajiiB Ha o6ox 
Bxoflax npncTpoK), mo nopiBHioe, 20, Ha Horo BHxom 4>opMyeTBca cHraan, mo 3 
BHTpHMKOK) nacy, o6yMOBJieHHM nacoM nponBOTy KycKa Bifl CBiTJIOBOro 
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BHnpoMimoBaHa 21 ao oci ejieKTpoimeBMOKJianaHa 18 i THMiacoBoi' saipHMKH, mo 
3aaacTBca 6jiokom, 19, nepe3 $opMyBaH iMnyjn,ciB KepyBaHira 17, BimepHBae 
ejieRTpoimeBMOKJianaH 18. npn BimcpHTTi ejieTponHeBMOKJianaHa Ha BHXofli 

COIIJia ^OpMyeTBCH HOBiTpKHHH CTpyMiHB, Ilifl BIIJ1HBOM XKOrO 3MiHK)€TBCa 

TpaeKTopk pyxy Kycna Tan, mo bih nonaflae b npHHMaH KOHHeHTpary 25. 

>lKmo MacoBa nacTKa KopncHoro KOMnoHeirra b KOHTpojBbOBaHOMy Kycny He 
nepeBHmye 3aaaHoro rpaHHHHoro 3HaneHHH, to o6HHCjnoBajiBHHH npHCTpifi 15 He 
BH^ae CHraan, mo aosBonae, Ha npHCTpin nopiBHHHHa 20 i npn nepeTHHaHHi 
KycKOM Tomcoro npoMeHa Bin cBiTJioBoro BHnpoMimoBaHa 21, Ha iioro BHXoai 
cHraaji He BHHHKae, y pesyjiBTari noro eneicrponHeBMOKJianaH He BiflKpHBaerBca, i 
KycoK He sMiHioe TpaeKTopiio pyxy, mo 3a6e3nenye BJiyneHHa fioro b npHHMan 
nopoacHtoi nopoflH 24. 



npwKjiafl 2 peajii3auil nepuioro npncTpoio. 
Ilepnmg gipecrpiH, hk BapiaHT peani3aHii, cxeMa hkofo npefleraBJieHa Ha 
Oir. 2, npamoe b TaKHM hhhom. 

06HHCjnoBajiBHHH npHCTpin 15 nepes BHximmH iHTep^eiic 16 i CHCTeMy 
KepyBannfl eneicrpoiipHBOflOM KOHBeepa 8 3anycKae ejieKTponpHBoa 7 KOHBeepa 9. 
OflHonacHO, oStmcjnoBajiBHHH npHCTpig 15 nepes BHxiflHHH iHTep^eiic 16 i 
CHcreMy KepyBaHHfl ycTaHOBKoio HBH 11 sanycKae ycTaHOBKy HBH 
BHnpoMiHioBaHHa 10 i sa^ae HeoSxiflHy noTyaaricTB HBH onpoMiHeiraa. HBH 
eHeprk 3 ycTaHOBKH HBH BHnpoMimoBaHHa 10 Ha^xoflHTB y KaMepy HBH 
HarpiBaHHa 26, mo BcraHOBJieHa Ha BHirycKHOMy npHCTpoi (Trap) npHHOMHoro 
6ymcepa 2 TaKHM hhhom, mo KycKH cnpoBHHH 3 npHHOMHoro 6yHKepa, 
nepeMimaiOHHCB, nona^aiOTB y KaMepy HBH HarpiBaHHa 26 i niflflaioTBC* BmrHBy 
HBH ejieKTpoMarHiTHoro nojw. 

IIpH flOCHTHeHHi 3aflaH01 IHBHflKOCTi KOHBeepHOl CTpiHKH, mo 06HHCJIK)erBCH 

Ha mAcraBi flaHHx, mo HjyrxoflHTB nepes Bximran iHTep^efic 14 Bia flaranca 
nojioacemiH KOHBeepa 23, o6HHcjnoBajiBHHH npHCTpin 15 nepes bhxwhhh 
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iHTep4>efic 16 i CHcreMy KepyBaHHa npHBOflOM acHBHJiBHHKa 5 3anycKae 
ejieicrponpHBoa 4 >khbhjibhhk 3, 3a aonoMoroio jncoro Harpm HBH nojieM KycKH 
CHpoBHHH, 3 BHnycKHoro npHCTpoio (tihkh) npHHOMHoro 6yincepa 2 nOflaiOTBCK 

Ha BaJIKOBHH pO3KJia0HHK 6. IlepeMimyiOHHCB no BaJIKOBOMy p03KJiaflHHKy, 

HarpiTi KycKH chpobhhh po3nofli;nunoTBca no noBepxm Bajncosoro p03KJiazmmca b 
opjm map, 3a6e3nenyioHH thm cbmhm ozmomapoBe 3aBaHTaaceHHfl KOHBeepa 9. 

SHaxoflHHHct y KaMepi HBH HarpiBaHHa 26, Kycioa chpobhhh HarpiBaioTBCH 
mo TeMnepa-iypH, 3HaHemw jncoi' o6yMOBjnoen>ca BJiacTHBocTHMH MaTepiany 
KyciciB i nacoM BiuinBy HBH ejieRTpoMaraiTHoro nojia. Hac BiuiHBy HBH 
ejieKTpoMarHiraoro nojw Ha KycKH chpobhhh b flauoMy npHCTpoi' MOJKHa 

BH3HaHHTH 3 BHpa3yi 

t — hi. 

l H ~ y (c); 

*H - nac BnjiHBy HBH ejieicrpoMaraiTHoro hojih Ha KOHTpontoBaHi KycKH 
(cejcyHdu); 

h - AOBMoma 30HH BnjiHBy HBH ejieKxpoMarHiraoro nojia Ha KycKH 
BHxiflHoi* chpobhhh y BHnycKHOMy npHcipoi" (Tinni) npHHOMHoro 6ymcepa (m); 

Vt ~ cepczma mBHflKicTB nepemineHHa KyciciB chpobhhh y BHnycKHOMy 
npHCTpoi' (Tinui) npHHOMHoro 6ymcepa ( m/c). 

^ e P e3 fleaKHH npoMixcoK nacy, nicjw npraiHHeHHH BiuiHBy HBH 
ejieKipoMarHiTHoro nojia Ha KycoK chpobhhh, Bra nona^ae b 30Hy KOHTpomo 
TepMOflaTHHieiB 13, fle 3a flonoMoroio TepMorpa^moi" chctcmh 12 3fliHcmoeTBca 
4>iKcani* TeroioBoi' icap-rami KOHTponBOBaHoro Kyciea, no snem BH3HanaeTBca 
cepe,znw TeMnepaTypa KOHTpojn>oBaHoro KycKa. 

3HaneHHa npoMiaocy nacy Bifl MOMeHTy npHmmeHHa BnnHBy HBH 
eneKxpoMarHiTHoro nojia flo MOMeHTy <|KKcanii TenjiOBoi' KaprHHH 
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KOHrpojiBOBaHoro KycKa noBHHHHH 6yra He MeHme At K> o6yMOBJieHoro no 
BHpsoy (26). 

BHxiznraH cnraan TepMorpa<i>iHHOi chctcmh 12 nepe3 Bxynum iHTep^enc 14 
HaaxoflHTb b oSHHCjnoBajiBHHfi npncTpifi 15, mo BEQHanae MacoBy nac-ncy 
KopncHoro KOMnoHeirra b KOHTpojiBOBaHOMy KycKy BiflnoBiflHo ao 4>opMyjm (25) 

p_ (T v ~T 0 )c 

U 0 c r -Tv(P r -c)-T 0 c 

i nepeBipjnoTB yMOBy 

Q — Qnop 

Ilpn nepeBHmeHHi MacoBoi HacneH KopHCHoro KOMnoHeirra b 
KOHTpojiBOBaHOMy KycKy fle*Koro 3aaaHoro rpaHHHHoro 3HaHeHHH, nicjw 
AOcaraeHHa nmaTKOM tohkh naflimra 3 KOHBeepa 9, KOHTpojitoBaHoi 3a 
flonoMoroio flarnHKa nojioaKeHHa 23, o6HHCJiioBain>HHH npHCTpin 15 3 bhtphmkoio 
nacy He6araTO Memnoi, hum nac namrcHS Kycxa Bi^ tohkh na/uHmi 3 KOHBeepa no 
tohkh nepeTHHaHHa 3 tohkhm npoMeHeM Bia cBmioBoro BHnpoMimoBaHa 21, 
nepe3 BHxiflHHH iHTep^efic 16 BHflae cnraan, mo fl03BOJMe, Ha npncTpiH 
nopiBHaHHa 20. npn nepeTHHaHHi KycKOM tohkoto npoMeHs Bifl CBiTnoBoro 
BHnpoMimoBaHa 21, Ha BHxofli ^OTonpHHMana 22 $opMyeTBca cnraan, mo 
noaacTBca Ha flpyraii Bxifl npHCTpoio nopiBHXHHS 20. Ilpn 36iry CHraajiiB Ha o6ox 
Bxoflax npHCTpoio, mo nopiBmoe, 20, Ha iioro BHxom 4>opMyeTBca cnraaji, mo 3 
bhtphmkoio Hacy, o6yMOBJieHoi' nacoM npoJiBoiy KycKa Bin, CBiTJioBoro 
BHnpOMiHioBaHa 21 ao Bici eneKTponHeBMOKJianaHa 18 i THMHacoBoi' 3aTpHMKH, 
mo 3aflaerBca 6jiokom 19, nepe3 ^opMyBan iMnyjn»ciB KepyBaHHa 17, BiflKpHBae 
ejieicrponHeBMOKJianaH 18. npn BiflKpHrri enerpoiraeBMOKJianaHa Ha bhxozu 

COHJia 4>0 P My€TBC* nOBiTpflHHH CTpyMiHB, Hifl BHJIHBOM HKOl 3MiHK)€TBC« 

TpaeKTopk pyxy KycKa TaK, mo BiH nona^ae b npHHMan KOHueHTpary 25. 

Jlicmo MacoBa nacTKa KopHCHoro KOMnoHeHTa b KOHTpojiBOBaHOMy KycKy He 
nepeBHmye 3aaaHoro rpaHHHHoro 3HaneHHa, to o6HHcjnoBajiBHHH npncTpin 15 He 
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BHflae cnraan, mo fl03BOJiHe, Ha npHCTpiii nopiBHamw 20 i npn neperaHaHHi 
KycKOM TOHKoro npOMeHa Bia CBiTJiOBoro BHnpoMimoBaHa 21, Ha fioro bhxoai 
CBTHan He BHHHKae, y pe3yjiBTari noro ejieKipoimeBMOKJianaH He BiflKpHBaerBca, i 
KycoK He 3Mimoe Tpaeicropiio pyxy, mo 3a6e3nenye BJiyneHHH goro b npHHMan 
nopoacHboi nopozni 24. 

flo CKJiaay npHCTpoio, mo 3aaBJMeTBca, bxoahtb OKpeMi By3jra 
3arajibHonpoMHcnoBoro 3acTocyBaHH» i cneijiajiBHe y cTaTicy b anna , mo 
BunycKaeTBCH npOMHCJioBicno i HaaBHe Ha pmncy. ^jm bhtotobjichhk npHCTpoio, 
mo 3asBnaerBca, He noTpi6Ha po3po6ica h ocbochhs BHnycKy HOBoro o6jiaflHaHHJi. 
Rml CTBOpeHHa npHCTpoio, mo 3aaBJM€TBca, HeoSximia toeHepHa po3po6ica 
anropHTMiB goro (fcyHKuioHyBaHHH, nporpaMHoro 3a6e3neneHHa fljra 
o6HHCjnoBajn>Horo npHCTpoio i cnojiyneHHa By3JiiB 3arajiBHonpOMHCJioBoro i 
cnenianBHoro npH3HaneHHa. 

flpyrMH npecrpiM, cxeMa aKoro npeflCTaBJieHa Ha <Pir. 3, mIcthte. npHCTpin 
flO30BaHoi noflani KycitiB BHxi^Hoi chpobhhh 26, mo CKuaflae 3: npHHOMHoro 
6ymcepa 27, nmeKOBoro 3KHBHJiBHHKa 28 3 ejieioponpHBOflOM 29 i chctcmoio 
KepyBaHHx ejieicrponpHBOflOM nraeKOBoro aoiBHJiBHHKa 30; KOHBeep 34 3 
eneicrponpHBOflOM 32 i chctcmoio KepyBamiH eneKTponpHBOflOM KOHBeepa 33; 
KaMepy HBH HarpiBaHHx 51, ssksl mIcthtb BamcoBHH po3KJiaflHHK 31 i3 BajnciB 54 3 
TepMocTiincoro meneicrpHKa, Mi>K jikhmh po3TamoByK>TBca eneMeHTH rpe6iHKH, 
mo cnoBijiBmoe 55; ycTaHOBKy HBH BHnpoMiHioBaHHa 35 3 ejieMeHTOM yBefleHHH 
HBH eHeprii' 52, By3JioM BHBaHTaaceHHH KycniB 53 3 KaMepn HBH HaipiBainw, 
cHcreMy KepyBaHiw ycTaHOBKoio HBH 36; TepMorpa$i*my cncxeMy 37 3 
TepMOflaTqnKaMH 38; BxiflHHH mTep(|>eHC 39, o6HHCjnoBajiBHHH npHcrpra 40, 
BHxiAHHH iHTep^enc 41; ^opwyBan iMnyjaciB KepyBamw 42 
ejieicrponHeBMOKJianaHOM 43, 6jiok THMHacoBoi 3aipHMKH 44, npHCTpin 
nopiBHaHHa 45; cbitjiobhh By3BKOHanpaBJiemra BHnpoMnnoBaH 46, ^OTonpHHMan 
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47; AB.1HHK noaoaceHHa 48; posaiaoBHH npHCTpiii is npuHManaMH nopoacHBoi 
nopoflH 49 i KOHJuempaTy 50. 

npH m»OMy BHxi^ TepMorpa4>iHHOi chctcmh 37 3*eaHaHHH 3 nepraHM BXoapM 
Bxiwro iBrrep4»eHcy 39, BHxifl aKoro s'eaHaHHH nepes o6HHCjnoBajn,HHH 
npHCTpiii 40 is bxoaom BHxiflHoro iHTep^eficy 41; nepnrafi BHxia BHxianoro 
iHTep^eiicy 41 s'eflHaram 3 nepnraM bxoaom npncTpoio nopiBHaima 45, ^pyrira 
BxiA HKoro 3'eflHaHHH 3 BHxofloM 4>oTonpHHMaHa 47 CBiTJiOBoro BMnpoMimoBana 
46, a BHxifl npHCTpoio nopiBHairaa 45 nepe3 6jiok thmhecoboi saTpHMKH 44 i 
4>opMyBaH iMnyjaciB 42 3'eAHaHHfi i3 BxoapM ejieKTpoimeBMOKJianaHa 43; ^pyraa 
BHxifl BHxiflHoro inrepcfceHcy 41 s'eAHamiH is cHCTeMoio KepyBaHHa 
ejieierponpHBOflOM *cnBHJH>HHKa 30 npncipoio aosoBaHoi noaani, ipeiig BHxia. 
BHxiflHoro iirrep4»eftcy 41 s'eAHamra nepes CHCTeMy KepyBaHHa ycTaHOBKOK) HBH 
36 3 ycTaHOBKOK) HBH BHnpoMimoBaHHa 35, a BHxia u nepes ejieMenr yBeaeHHa 
HBH eHeprii 52 npHe^HaHHH no KaMepn HBH HarpiBaHHa 51; HeTBepTHfi BHxia. 
BHxiflHoro iHrep^egcy 41, s'eAHamm is chctcmoio KepyBaHHa eaeKTponpHBOflOM 
KOHBeepa 33 eaeierponpHBOfla 32 KOHBeepa 34, Ha Baay aKoro BcxaHOBaeHHH 
fla-nmK noaoaceHHa 48, 3'eflHaHHH i3 flpyraM bxo^om BxiaHoro iHrepcpeHcy 39. 

JSflu BHKmoHeHHa BHTOKy HBH eHeprii' b soBHinmifi npocrip posMipn B y 3 Jia 

BHBaHTa^eHHa KyCKiB 53 BH6npaK>TBCa TaKHMH, mo6 BiH MaB BJiaCTHBOCli 

no3aMe»Horo xBHaeBo^y. KpiM Toro, aaa 3MeHineHHa bhtokIb HBH eHeprii b 
MOMeHT BHBaHTaaeeHHa KycKis 3 ycTaHOBKH HBH BHnpoMimoBaHHa 35, sysoa 
BHBaHTa^eHHa KyciciB 53 yrpHMyiOHHH HBepTBXBHJiBOBi BiflOHBHi ocepe^KH. 

flaa piBHOMipHoro HarpiBaHHa KycKa 3 ycix 6oitiB y Kaaiepi HBH HarpiBaHHa 
51 3a6e3neHyertca icHyBaHHa Henapmix rapMomK BHnmx nopamdB. IJe 
3a6e3neHyerBca nuiaxoM Bn6opy reoMeTpHHHHx posMipiB KaMepn HBH 
HarpisaHHa, Kpaxraix He niiioMy HHCJiy aob>khh xbhjib. £jw maBHiHeHHa 
HanpyaceHocxi noaa i sHHxeeHHa BTpaT eaeicrpoeHeprii b KaMepi HBH HarpiBaHHa 
BHKopHCTOByerBca CHCTeMa, mo cnoBiaBmoe, rpe6iHHacToi CTpyKTypn 55, aKa 
posTamoBaHa mim BajiKaMH 54 BajiKosoro posioiaflHHKa 31. Bci eaeMeHra 



rpe6iHKH 55, mo cnoBbiBinoe, mseotb BHCoiy pisHy HBepTi aob5khhh xbhju i 
BCTaHOBJiem Ha BiflCTam mdk co6ok>, Tax caMO piBHOMy HBepTi ^obhchhh XBHJii 
HBH BHnpoMiHKDBaHHa. 



IIpMKJiafl peaji±3auil flpyroro npncTpoio. 

Apyrnfi npucTpifi, *x sapiaHT peajiisanii", cxeMa *xoro npefleraBJieHa Ha 
<E>ir. 3, npainoe b tekhm hhhom. 

06HHCjnoBajiLHHH npncTpiii 40 nepe3 BHxiflHHH iHTep$efic 41 i cncreMy 
KepyBaHHa enexTponpHBOflOM KOHBeepa 33 sanycxae ejiexrponpHBOfl 32 KOHBeepa 

34 i B3J1KOBHH p03KJiaflHHK 31. ITpH flOCHrHeHHl SaflaHOl IHBHflXOCTi KOHBeepHOl 

CTpiHKH, mo oSHHCjnoeTBCH Ha nmeraBi AaHHx, mo HaaxoaaTB nepes Bximnm 
iHTep^efic 39 Bifl flaTHHxa nojioacemiH KOHBeepa 48, o6HHcnioBajn»HHH npHCTpig 
40 nepes BHxizpmH iHTep<t>eHC 41 i cHcreMy xepyBamM npHBOflOM aeHBHJiLimxa 
30 sanycxae ejiexTponpHBOfl 29, jkhbhjibhhk 28 i oflHonacHO, oGHHCjnoBajibHHH 
npncTpifi 40 Hepes BHxi^HHH iHTep^efic 41 i cncTCMy xepyBamiH ycTanoBicoio 
HBH 36 sanycxae ycraHOBxy HBH BHnpoMiHioBaHHJi 35 i sa^ae Heo6xiflHy 
noiyacHicTb HBH onpoMiHemw. Kycxn chpobhhh 3 npHHOMHoro 6yHxepa 27 
noflaioTBca Ha BajiKOBHH posmiaflHHK 31, nepemiuaioHHCB no HBOMy 
posnoflijiaioTBca no noBepxHi BanxoBoro posxjKwraxa b o«hh map, 
3a6e3neHyioHH thm caMHM oflHomapoBe 3aBaHTajKeHH» xoHBeepa 34, i oflHonacHo, 
ni^aiOHHCB BroiHsy eHeprii HBH ejiexTpoMaraiTHoro hojm, mo HaaxoflHTB y 
KaMepy HBH HarpiBaHHH 51 3 ycTaHOBKH HBH BHnpoMimoBaHH* 35 nepes 
eneMeHT yBefleinra HBH eHeprii' 52. 

3HaxoasraHCB y som BHJiHBy HBH ejiexTpoMaraiTHoro hojw, xycxn 
chpobhhh HarpiBaiOTBca ^o TeMnepaTypn, SHaneHHa hxoi o6yMOBjnoeTBCH 
BJiacTHBocraMH Marepiajiy xycxiB i nacoM BiuiHBy HBH ejiexTpoMaraiTHoro noji*. 
Hac BnnHBy HBH ejiexTpoMarmTHoro nana Ha xycxn chpobhhh b flanoMy 
npHcipoi saflaeTBCfl 3 yMOBH Heo6xiflHoro piBHH HarpiBaHHH xycxiB chpobhhh i 
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BH3HaHaioT&ca iDBH/jKicTio KOHBeepa 34, mo noBHHHa 6yra norofl»e H a 3 

npOAyKTHBHicTK) JKHBHJIBHHKa 28. 

CHraan 3 aaTHHKa nojioaceKora KOHBeepa 48 nepe3 BxiflHHH iHTep<t>efic 39 

HaflXOflHTB B 06HHCJIK)BaJIBHHH npHCTpill 40, mp Hepe3 BHXiflHHH iHTep<i>eHc 41 

(fcopMye TaKHH CHraaji KepyBaHHH Ha CHCTeMy KepyBamw ejieKiponpHBOfla 
KOHBeepa 33 i BwioBiflHHH cnraan KepyBaHHa Ha CHcreMy KepyBaHHa 
ejieiciponpHBoaoM ^HBHJiBHHKa 30, mo 3a6e3neHyioTB norofljKem niBH^KocTi 
ejieKTponpHBOfla KOHBeepa 32 i eneierponpHBoaa HCHBHjn>HHKa 29, mo 
3a6esneHyioTB nepeSyBaHH* KyciciB CHpoBmra b KaMepi HBH HarpiBamw 51 
3a^,aHHH nac. 

HeoSxiflHa JiimHHa iHBH^KicTi, KOHBeepHoi' cipiHKH V K Moace 6yTH 
BH3HaneHa no ^opMyjii: 

v k ~~~~ I (m/c) 



fle: 



* H - Hac BnnHBy ejieKTpoMaraiTHoro BHnpoMimoBaHHS Ha KompojiBOBamiH 
KycoK, BH3HaHaerBca no $opMyjii (1 1) (cetcyHdu); 

Lff - eKBiBaJieHTHHH JliHifiHHH p03Mip 30HH OnpOMiHeHHH HBH 

ejieKTpoMarHiTHHM nojieM y3#oBJK BeKTopa mBHAKocri nepeMiinemia KyciciB ( m). 

IBcjifl npoxozpKeHHa By3Jia BHBaHTaaceHHH KyciciB 53, HarpiTi KycKH 
cnpoBHHH nona^aioTb y soHy ai! TepMoaarraKiB 38, sa aonoMoroio 
TepMorpa^iHHoi* chctcmh 37 s^HcinoeTBca 4>iKcank TenjioBoi' KapraHH 

KOHTpOJIBOBaHHX KyCKiB. BHXiflHHH CHTHaJl TepMOrpa^HHOl CHCTeMH 37 nepe3 

BxiflHHH iHTep^enc 39 HaflxoflHTB b o6HHCjnoBajiBHHH npHCTpiii 40, mp no 
TeroioBiii KapTHHi KycKa BHSHanae cepeflmo TeMnepaTypy KycKa, a noriM MacoBy 
nacTKy KopncHoro KOMnoHeHTa b KOH-rpojitOBaHOMy KycKy BiflnoBiflHo p,o 
4>opMyjra (46). 
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2 = fid* 



i nepeBipHCTfcca yMOBa: 



0 * ^ 

ITpa nepeBHmeHHi MacoBoi* nacTKH KopncHoro KOMnoHeirra b 
KOHTpojifcOBanoMy Kyciey #e«Koro saaaHoro rpaHHHHoro sHaneHHH, nicjia 
flocaraeHiM im tohkh naaiHHH 3 KOHBeepa 34, KOHTpojiBOBaHoi sa flonoMoroio 
aaTHHKa nono^eHHH 48, o6nHCJiK>BajiBHHH npncTpin 40 3 bhtphmkoio nacy 
He6araTo Memnoi, hhm nac namHHH KycKa bw tohkh nammM H a KOHBeepi «o 
tohkh nepeTHHaHHa 3 tohkhm npoMeHeM Bifl CBiraoBoro BnnpoMimoBaHa 46, 
nepes BHxiflHHH iHrep^enc 41 BHflae cnraaji, mo aosBojme, H a npHCTpin 
nopiBHaHHa 45. npn nepeTHHaHHi KycKOM tohkoto npoMena B i« cBiTJioBoro 
BHnpoMimoBaHa 46, Ha bhxo/h $OTonpHHMaHa 47 BHHHKae CHraaji, mo noflaeTBca 
Ha flpyrHH Bxifl npncrpoio nopiBHHHHa 45. npn 36iry CHraaniB H a o6ox Bxo^ax 
npHCTpoio, mo nopiBmoe, 45, ua koto BHxom 4>opMyeTBca CHraaji, mo 3 
bhtphmkoio nacy, ooyMOBjieHoi nacoM npojibOTy KycKa B ifl CBiTJioBoro 
BKHpoMimoBana 46 flo oci ejieKTpoimeBMOKJianaHa 43 i THMHacoBoi saTpHMKH, mo 
3aAaer*cji 6jiokom 44, nepe3 (fcopMyBan iMnyjiBciB KepyBamw 42, BiflKpHBae 
ejieKTpoimeBMOKJianaH 43. npn Bi W HTri ejieTporraeBMOKJianaHa Ha BHxofli 

COHJia 4>OpMy€TBCH nOBiTpHHHH CTpyMlHB, nifl BnJIHBOM SKOrO 3MiHK)€TBCH 

TpaeKTopia pyxy KycKa Tax, mo BiH nona^ae b npHHMan KOHueHTpaTy 50. Xxwp 
MacoBa Hacroa KopncHoro KOMnoHeHra b KOHrpojiBOBaHOMy KycKy He nepeBHmye 
sa^aHoro rpaHHHHoro SHaneHHa, to o6HHCjnoBajiBHHH npncTpifi 40 He BHflae 
CHraaji, mo flosBOJiae, Ha npncTpin nopiBmnraa 45 i Ha iioro bhxow CHraaji He 
BHHHKae, y pesyjiBTari noro ejieKiponHeBMOKJianaH ne BimcpHBaeTBca, i K ycoK He 
SMimoe TpaeKTopiio pyxy, mo saSesnenye BJiyneHHa noro b npHHMan nopoacHBoi 
nopo^H 49. 

3anponoHOBaHi choco6h i npncTpoi TepMorpa<i>iHHOi KycKOBoi cenapaHu 

fl03B0JMK)TB 3HaHH0 nOJIUIIUHTH TeXHOJIOIlHHi nOKa3HHKH sSaraHeffiW CHpOBHHH. 
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.Hk noKa3ajra flocjii^eHHa h BHnpoSyBamw nponoHOBaHHx cnocoGiB i 
npHCTpoiB KycKOBOi cenapaHii, bohh «03bojwiotb 3a6e3neHHTH npn oflHaKOBHx 
yMOBax i HaBairraaceHaax 36ijn>memw BMicry KopncHoro KOMnoHeHTa 3 6% - 
10% no 18% - 25%, npupicT MacoBoi* nacxKH KopHCHoro KOMnoHeirra Ha 4,5% 
npn 3MemneHHi BMicxy KopncHoro KOMnoHeirra b «xBOCTax» no 3%, 3HH3HTH 
sarajitHi BHipara eneicrpoeHepru Ha 5% sa paxyHOK smoKeHHH sacMineHHJi 
cnpoBHHH b nponeci ii 36araHeHHH. 

CKJiafly npHCTpoio, mo 3aaBJweTBca, Bxo^srrB oxpeivri By3JiH 
sarajiBHonpoMHCJioBOFo sacTocyBainia i cnenjajiBHe ycTaTKyBaHHH, mo 
BHnycKaeTtca npoMHCJiOBicTio i Harare Ha pHHKy. flna BHTOTOBJieHH* 
npacTpoK), mo saflBjiacTBca, He noipiSHa po3po6ica h ocbochhh BimycKy hoboix) 
o6jiaflHaHHH cnemajiBHo npHSHaneHoro rjw cTBopemM npncTpoio. JJjw 
CTBopeHHa npHCTpoio, mo saaBJBieTBCJi, Heo6xi^Ha iroKeHepHa pospoGKa 
ajiropHTMiB Horo 4»yH^ioHyBaHHH, nporpaMHoro saSesneneHHa ana 
o6HHCjnoBajiBHoro npHCTpoio i cnojiyneHHH By 3 Jii B sarajiBHonpoMHCJioBoro i 
cneB[iajiBHoro npH3HaHeHHH. 



3aHBHHKH: B. M. Bojiohihh 




B. HD. 3y6KeBHH 



OOPMyjIA BHHAXO/jy 

1. Cnoci6 TepMorpa^iHHoY KycKOBoi cenapanii* chpobhhh, mo BKjnonae 
nonnyHHy nomaqy KyciciB chpobhhh, onpoMmeHHH i'x eneierpoMaraiTHHM 
BHnpoMiraoBaHHKM HaABHcoKoi nacTOTH, peecTpanho HaBe^eHoro 

BHIIpOMiHIOBaHHfl, BH3HaHeHHfl HaHBHOCTi KOpHCHOIX) KOMIIOHeHTa, nOpiBHHHHfl 

MacoBoi' nacTKH KopncHoro KOMnoHeHTa b KycKy 3 ii rpaHHHHHM 3HaqeHHflM i no 
OTpHMaHOMy pe3ynBTaxi nofliji KycKiB Ha kophchhh npoflyicr i nopo»ano nopoziy, 

HKHH BiApi3Hfl€TbCH THM, mo, K03KCH KyCOK CHpOBHHH OnpOMimOIOTB 

ejieicrp oMarH ithhm BHrrpoMimoBaHKaM HaflBHCOKOi HacTOTH, noTiM nicna 
npraiHHeHHa onpoMiHeHHH i 3aracaHHa Tenjioo6MiHHHx nponeciB mitk 

KOMnOHCHTaMH KOHTpOJIBOBaHOIX) KyCKa, <J)iKCyiOTB TeiuioBy KapTHHy 

KOHTpojiBOBaHoro KycKa, no saa& cnoHancy BH3HaiaioTb cepeamo TeMneparypy 
KOHTpojibOBaHoro KycKa, a noriM BH3HaqaK)TB MacoBy nacTicy KopncHoro 
KOMnoHeHTa b KOHTpojiBOBaHOMy KycKy no (J>opMyjii: 

p_ (Tu-T 0 )c 

Q -MacoBa nacTKa KopncHoro KOMnoHenra b KycKy ; 
u - o6MipK>BaHa cTana TeMneparypa KOHTpojiBOBaHoro Kycica; 

T 

° - TeMneparypa HarpiBamra nopoacHBoi nopozm; 
- TeMnepaTypa HarpiBaHHa KopHCHoro KOMnoHeHTa; 

C r - TeiDIOGMHiCTB KOpHCHOIX) KOMnOHeHTaj 

C - TenjioeMHicTB nopoxcHBoi* nopozm; 
i nepeBipaEOTB yMOBy; 

Q — Qnop 

fle: Qnop - rpamraHe 3HaneHHfl MacoBoi - nacTKH KopHCHoro KOMnoHeHTa b KycKy; 



2 

nicjw Horo no OTpHMaHOMy pe3yjn>TaTy 3/uHcraoiOTb cenapaniio KyciciB 
chpobhhh Ha flBa hotokh: oahh 3 noTOKiB CKJiaflaex&cfl 3i KyciciB 3 MacoBoio 
HacTKoio BMicTy KopncHoro KOMnoHeHTa Memne flemcoro 3a«aHoro rpamrmoro 
3HaneHHa, a immiH no-ruc CKJiaflaerbCH 3i KyciciB 3 MacoBoio nacxKoio BMicxy 
KopncHoro KOMnoHeHTa He MeHme Toro 3K rpamraHoro 3HaqeHHH. 

2. Cnoci6 TepMOipa<|>iHHOi icycKOBoi' cenapanii" chpobhhh, mo BionoHae 
nonnyHHy noaany KyciciB chpobhhh, onpOMiHemw ix ejieKxpoMarHiTHHM 
BHnpoMimoBaHHaM HanBHCoKoi nacTOTH, peecTpaniio HaBezjeHoro 

BHnpOMiHIOBaHHH, BH3HaHCHHH HaflBHOCTi KOpHCHOrO KOMIIOHeHTa, nopiBHHHHH 

MacoBoi" nacncH KopncHoro KOMnoHeHTa b KycKy 3 11 rpaHHHHOio BejiHHHHOK) i no 
OTpHMaHOMy pesyjibTari noflin KyciciB Ha kophchhh npo.zjyicT i nopoacHio nopoziy, 

HKHH Bi,api3HflCTI>Cfl THM, mo, KOMCeH KyCOK CHpOBHHH OIipOMiHIOIOTb 

eneicrpoMarHiTHHM SHnpoMimoBamraM HaflBHcoKoi hectoth, a noriM nicjia 
npHnHHCHHs onpoMmeHHa, ro MOMeHTy 3aracaHHa Temioo6MiHHHx nponeciB 
mdk KOMnoHeHTaMH Kycica, ^iKcyiOTt Tenjiosy KapTHHy icycKa, no hkhh 
BH3HaHaioTB ftoix) cepezuno TeMneparypy, a noriM BH3HaqaiOTb o6'eMHHH 
Koe^inieHT KOHneHTpanii" KopncHoro KOMnoHeHTa b Kycicy no 4>opMyjii: 

y = x c 



fle 



Wo -T 0 ) 

v - o6'€mhhh Koe^inieHT KOHneHTpanii' KopncHoro KOMnoHeHTa; 
Tc - BHMipHHa cepe.znra TeMnepaTypa KOHTpojibOBaHoro KycKa; 
Uq - TeMnepaTypa HarpiBaimx KopncHoro KOMnoHeHTa; 
T Q - TeMnepaTypa HarpiBamra nopoxcHboi nopozni; 



i nepeBipaioTb yMOBy 



nop > 
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fl© v don ~ rpaHHHHe 3HaneHHS o6'eMHoro Koe4>injeHTa KOHneHipanii 
KopHCHoro KOMnoHeHTa; 

nicjM Horo no oipnMaHOMy pe3yjiBTaiy 3fliftcmoioTb cenapaniio KyciciB 

CHpOBHHH Ha flBa HOTOKH: OflHH 3 nOTOIGB CKJiaflaeTBCH 3 KyCKiB 3 BMiCTOM 

KopHCHoro KOMnoHeirra, fljM aKoro o6'eMHHH Koe<pinieHT KOHneHTpanii 
KopHCHoro KOMnoHeHTa Memiie aeaKoro 3a^aHoro rpaHHHHoro 3HaneHHH, a 
imnHH noTiK CKJiaaaeTBCJi 3 KyciciB 3 bmIctom KopHCHoro KOMnoHeHTa, jncoro 
o6*eMHHH Koe4>ini€HT KOHneHTpanii' KopHCHoro KOMnoHeHTa He MeHme Toro ac 
3a^aHoro rpaHHHHoro 3HaneHHfl. 

3. Cnoci6 TepMorpa^iHHoi KycKOBoi" cenapanii* chpobhhh, mo BKjnonae 
nonnyHHy noaany KyciciB chpobhhh, onpoMiHemw Yx eneKTpoMarmTHHM 
BHnpoMimoBaHHflM Ha^BHCOKoi qacTOTH, peecTpaniio HaBeaeHoro 
BHnpOMiffiOBaHHa, BH3HaneHHa HaaBHOcri KopHCHoro KOMnoHeHTa, nopiBHHHHH 
MacoBoi nacTKH KopHCHoro KOMnoHeHTa b Kycicy 3 11 rpamrraoio BejiHHHHOio i no 
oxpHMaHOMy pe3yjn,TaTi noflin KyciciB Ha KopncHHH npo^yicT i nopoacmo nopozty, 

«KHH BWpiiHJieTbCH THM, mO, KyCOK CHpOBHHH OnpOMifflOIOTB eJieKTpOMaTHiTHHM 

BHnpoMiHioBaHHflM h£wbhcokoi nacTOTH b nepe6iry Hacy, oSyMOBJieHOMy no 
BHpa3y: 

, _ A7c r p, 
" fxe 0 e r E 2 a tgS r . 

9 

fle: 

t H - nac BiuiHBy eneKTpoMarHiTHoro HBH BHnpoMimoBaHHJi Ha 

KOHTpOJIBOBaHHH KyCOKJ 

AT 1 - HeoSxiflHe niflBHineHHJi TeMnepaTypa HarpiBaHHJi KopHCHoro 
KOMnoHeHTa; 

c r - TennoeMHicTB KopHCHoro KOMnoHeHTa; 
P r - rycTHHa KopHCHoro KOMnoHeHTa; 



i. 

f - nacTOTa KOJiHBaHB HBH ejieKTpoMarmxHoro nojia; 
£ o - ejieicrpHHHa nocTiHHa; 

s r - Bi^HOCHa AieJieicrpHqHa npoHHKHicTt KopncHoro KOMnoHeHTa; 
E m - HanpyaeeiricTB ejieKTpHHHoro nojra HB*I ejieKTpoMaraiTHoro nojia; 
tgS r - TaHreHC fliejieicipHHHHX yrpar KopncHoro KOMnoHeirra, 
a noiiM nicjia npiHiHHeHHa onpoMmeHHH, fl o MOMemy saracaHHa 
Tennoo6MiHHHx nponeciB urn. KOMnoHeHTaMH KycKa, 4>iKcyioTB TeiuiOBy KapTHHy 
KycKa, no hkhh BHSHanaiOTt fioro cepeamo TeMnepaiypy, a noriM BHSHanaioTb 
MacoBy nacTKy KopncHoro KOMnoHeHTa b KoinpojiBOBaHOMy Kycny no (fcopMyni: 

q _ P r Ae 



r 

9 



p r Ae - pAe } 

Ae = x/E*£ 0 £tgSt H - AT c pc . aonoMhKHHH napaMeTp nopo»an,oi 
nopo^H; 

Ae r = rfE m s 0 e r tgd r t H - AT c p r c r . aonoMi3KHHH napaMeTp KopncHoro 
KOMnoHeHTa; 

Q - MacoBa nacTKa KopHCHoro KOMnoHenra b KompojiBOBaHOMy KycKy; 

A7c - cepe.zme nepeBinneHHfl TeMnepaTypn HarpiBaHHH KOHrpojiBOBaHoro 
KycKa ( °K); 

P - rycTHHa nopoacHtoi' nopofln; 

s - BiznrocHa «iejieKTpHHHa npoHHKHicn» nopoxan>oY nopofln; 
tgS - TaHreHC aiejieKTpHHHHx yipaT nopoxcHBoi" nopo^H, 
i nepeBipaertca yMOBa: 

Q>Q nop ; 

fle: 

Q n0 p - rpaHHHHe 3HaneHHa MacoBo'i nacTKH KopHCHoro KOMnoHeHTa; 
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nicjia Horo no OTpnMaHOMy pe3yjn>TaTi 3,zhhchiok>tb cenapanjio KyciciB chpobhhh 
Ha #Ba noTOKH: oahh 3 noroiciB CKJiaflaeTBCfl 3i KyciciB 3 MacoBoio HacTKoro 
BMicxy KopHCHoro KOMnoHeHTa Memne flejncoro 3a#aHoro rpaHHHHoro 3nmemw 
, a imraiH noTnc CKJiaaaeTBca 3i KyciciB 3 MacoBoio nacTKoio BMiciy KopHCHoro 
KOMnoHeHTa He MeHme toto jk rpamraHoro shslhcshh. 

4. Cnoci6 TepMorpa<jnHHoi* KycKOBoi" cenapanii cnpoBrnm, mo BKjnonae 
nonnyHHy no^any KyciciB cnpoBHHH, onpOMiHeraai i'x eneKTpoMaraiTHHM 
BHnpoMimoBaHHHM HaflBHCOKoi* qacTora, peecTpauiio HaBe^eHoro 

BHIipOMiHIOBaHHSL, BH3HaHeHHH HaflBHOCTi KopHCHoro KOMnoHeHTa, nOpiBHHHHfl 
MacoBoi' nacTKH KopHCHoro KOMnoHeHTa b KycKy.3 ii rpaHHHHOK) BejiHHHHoio i no 
OTpnMaHOMy pe3yjitTaTi noflia KyciciB Ha KopHcmra npoayKT i nopoacmo nopoay, 

HKHH Btqpi3HflCTBCfl THM, IHO, KOJKeH KyCOK CHpOBHHH OIipOMiHKHOTB 

ejieKTpoMaraiTHHM BHnpoMimoBaHHaM, nacTory hkoto BH3HaqaioTB no 4>opMyjii: 

1 



X m - MaKCHMajiBHHH jiimHHHH po3Mip KycKa; 
s o - ejieicipHHHa nocriiraa; 

£ r - Bi^HocHa fliejieKTpHHHa nocriiiHa KopHCHoro KOMnoHeHTa; 
Mo - MarHiraa nocTiima; 

Mr - Bi^HOCHa Marmraa npomncmcTB KopHCHoro KOMnoHeHTa; 

t&&r - TaHreHC fliejieKTpHHHHx yTpaT KopHCHoro KOMnoHeHTa, 
a nac HarpiBaHHa BH3HaHaiOTB no 4>opMyjii: 



t„ = 



" fxs Q s,Elt g 8 r 
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- Heo6xizpie nizniHmeHHJi TeMnepaTypH HarpiBamiH KopHCHoro 
KOMnoHeirra; 

c , - nuTOMa TeiuioeMHicTB KopncHoro KOMnoHeirra; 
P r - rycTHHa KopHCHoro KOMnoHeirra; 



S - 



Bi^HocHa eneKTpHHHa npoHHKHicTB KopHCHoro KOMnoHeifra; 



F 

m - HanpyHcemcTB ejieKTpOMaraiTHoro nojia, 
nicjM Horo 3 MOMeiny npunHHeHHJi BiuiHBy eneKTpoMarmTHoro nojw ao 
MOMemy 3aracaHHfl TeraiooSiviiHHHX nponeciB ubsa KOMnoHenraMH KycKa, 
HeoAHopa30Bo <j)iKcyiOTB TeituoBi KapTHHH KycKa, no akhx BH3HaHaioTB cepeam 
TeMnepaiypH KOHTpojn>oBaHoro KycKa, a Ha niflCTaBi orpHMaHHx flamcc 

CKJiaflaiOTB CHCTeMy piBHHHB 

T Q ~X x +X 2 t 0 +x 3 tl + X 4 t% 
T, = X, +X 2 t l +X 3 tf + X A t\ 
T 2 == X x + JC 2 t 2 + JC 3 t 2 + JC 4 t 2 
T 3 =X l+ X 2 t 3 +X 3 t^+X 4 t 3 3 

T T T T 

- t 0'^i> J 2>- £ 3 - cepcmia TeMnepaTypa KycKa, BH3HaneHa b MOMeHra nacy 

i BHpimyioTL iT BiflHocHo X X ,X 2 ,X 3 ,X 4 , nicjia noro BH3HaHaioTi> Koe<i>in,ieHT 
oS'eMHoro 3anoBHeHHA KopucHoro KOMnoHeHTa no ^opMyjii: 

Ky _ cp(X 3 ac rPr +3X 2 k r ) 

cp(X 3 ac r p r + 3X 2 k r ) - 3X 2 c r p r k 

C - TenjioeMHicTB nopoxeHBoi' nopofflH; 
P - rycTHHa nopoacHLoi nopoflH; 



<2 - po3Mip 3epHa KOpHCHoro KOMnoHeHTa; 

K - Koe4>iilieHT TemioBizwani KOpHCHoro KOMnoHeirra; 

k - Koe^in;i€HT TeiuiOBiflflani nopoaeHBOi nopojm, 
i nepeBipaiOTB yMOBy 

Kv > Kv 

nop 

- rpaHHHHe 3Ha^eHHfl Koe(j}inieHTa o6'eMHoro 3anoBHeHH» KOpHCHoro 
KOMnoHeirra; 

a no orpuMaHOMy pe3yjn>TaTy 3fliHcmoK>Ti> cenapanho KycraB chpobhhh Ha «Ba 
hotokh: ojsjsh. 3 noTOKiB CKJiaflaerbCfl 3 KycxiB 3 bmIctom KopncHoro 
KOMnoHeirra, ajih jncoro Koe4>inieHT 06'eMHoro 3anoBHeHHH KOpHCHoro 
KOMnoHeHTa MeHme flejncoro 3aaaHoro rpamrmoro 3HaHeHHa, a iHHrafi noTuc 
CKJiaaaerBCfl 3 KycKis 3 bmIctom KopncHoro KOMnoHeHTa, pjw sKoro Koe<|>inicHT 
o6*€MHoro sanoBHSHHs icopHCHoro KOMnoHeHTa He MeHme Toro ac sa^aHoro 
rpamrqHoro 3HaneHHH. 

5. Cnoci6 TepMorpa^i^Hoi KycKOBoi" cenapanii' chpobhhh, mo BKmonae 
nonrryHHy noaany KyciciB chpobhhh, onpoMiHeHHH i'x ejieKTpoMarmTHHM 
BHnpoMimoBaHHHM HaflBHcoKoi nacTOTH, peecTpanho HaBe^eHoro 
BHnpoMimoBaHHa, BH3HaHeHHa HasBHocri KopncHoro KOMnoHeHTa, nopiBHamM 
MacoBo'i nacTKH KopncHoro KOMnoHeHTa b KycKy 3 ii rpaHHHHOio BennqHHoio i no 
OTpHManoMy pe3yjitTaTi noflin KyciciB Ha kophchhh irpoayKT i nopoHcmo nopozry, 

HKHH Biqpi3HflCTbCfl THM, mp, KOECeH KyCOK CHpOBHHH OnpOMiHK)K>TB 

ejieKTpoMarHiTHHM BHnpOMimoBaHHflM HaflBHcoKoi' nacroTH ao HarpiBaHHa 
KOMnoHeHTiB KycKa, a mora npHnHHeHHH BmiHBy ejieKTpoMaraiTHoro 
BHnpoMimoBamM, TepMorpa^iHHOK) chctcmoio ^iKcyioTt TeMnepaTypHy 
KapTmry KycKa mora npraraHeHHJi BiuiHBy ejieKTpoMararraoro nojia «o MOMeHTy 
3aracaHHH TeroiooSMiHHHx nponeciB Miae KOMnoHeHTaMH KycKa, npn UBOMy no 
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OTpHMaHifi TenjiOBiH Kaprnm bh3heheeotb pi3HHmo MaKcuManbHoi' i MimManBHoi" 
TeMnepaxypn Kycxa, a no pi3HHni MaKCHMajibHoi i MimMajiBHoi TeMneparypH i 
BiflOMOMy iHTepBany nacy Bifl MOMemy nprnnraemui BiuiHBy eneicrpoMarHiTHoro 
nojia HaflBHCOKoi' HacTOTH ao MOMeHTy peecTpanii' TeroioBoro 3o6pa»ceHHH KycKa, 
BH3HanaioTb MacoBy nacxKy KopHCHoro KOMnoHeirra b Kycicy, BiflnoBiflHo #o 
c^opMyjin: 



cc 




[u 0 - 


T *) 


6k r ct K 






{ AT(t 


r)J 




cc r In 




6(kc r -k r c)t K 











Q - MacoBa nacTKa KopHCHoro KOMnoHeHTa b KOHTpojitoBaHOMy Kycny; 

Uq - TeMneparypa HarpiBaHHa KopHCHoro KOMnoHeHTa; 

T 0 - TeMneparypa HarpiBaHHs nopojKHtoi" nopozpi; 
P r - rycTHHa KopHCHoro KOMnoHeHTa; 

c r - TenjioeMHicxi. KopHCHoro KOMnoHeirra; 
C - TemioeMHicTB nopoxcHboi nopo#H; 

k r — KoecpinieHT TemioBywaHi KopHCHoro KOMnoHeHTa; 
k - Koe(J>inieHT TenjioBiflaani nopoxen&oi nopo^H; 

l K - iHTepBany nacy Bifl MOMemy npHraraeHHa Bronroy HBH 
eneicrpoMarHiTHoro nojia no MOMeirry peecTpanii' TeraioBoro 3o6paaceHHa; 
*■* - po3Mip 3epHa KopHCHoro KOMnoHeHTa b KOHTpojitoBaHOMy KycKy; 

^F($k) - pi3HHna MaKCHMajibHoi' i MiHiMaJttHoi TeMneparypH 
KOHTpojitoBaHoro KycKa b momcht peecTpanii TenjiOBoro 3o6paaceHHa 
KOHTpojiBOBaHoro KycKa, i nepeBipjnoTB yMOBy: 

Q — Qnop 
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Qnop - ipaHHHHe 3HaHeHHH M8C0B01 HaCXKH KOpHCHOro KOMnoHeHTa; 

nicjM Horo no oxpHManoMy pesyjibxaxy SfliScinoioxB cenapaniio KyciciB 
chpobhhh Ha flBa hoxokh: ooth 3 noTOKia CKJiaflaertca 3 i KyciciB 3 MacoBOK) 
nacxKoio BMiciy KopncHoro KOMnoHeHTa MeHiue aeaKoro sa^aHoro rpamrrooro 
ananeHHa , a iimmft noxhc CKJiaaaexBc* si KycKiB 3 MacoBOK) nacxKojo BMicry 
KopncHoro KOMnoHeHTa He MeHme toto tk rpaHHHHoro SHaneHH*. 

6. npHCTpig TepMorpa^iHHoi KycKOBoY cenapanii chpobhhh, mo MicxnxB 
npHcxpiH flosoBaHoY no^ani KycKiB chpobhhh, mo CKaaaaexBc* 3 npHHOMHoro 
oyHKepa, >KHBHJii>HHKa 3 ejieKxponpHBo^oM, KOHBeep 3 enexxponpHBOflOM, 
ycxaHOBKy ejieKxpoMaraiTHoro BimpoMimoBaHHs hwhcoxoi nacxoxH is 
cncxeMoio KepyBaHHH, ^thhkh HasefleHoro BHnpoMimoBaHH* g 

06HHCJHOBaJILHHH npHCTpiH i3 BxiflHHM iHTepfceHCOM, HKHH BiflpisHfleXBC* THM, 

mo, npHcxpifi ao^axKOBo Micxnxt KaMepy narpiBaHHa eHepriero 
eneKxpoMaraixHoro nojia Ha^BHCOKoi nacxoxH, npne^HaHy A o ycxanoBKH 
BHnpoMimoBaHHH eneKxpoMaraixHoro nojw Ha^BHcoKoi nacxoxn, xepMorpa^rnry 
cncxeMy o6 P o6kh cHraajiiB xepMoaaxHHKiB HaseaeHoro . xeiuioBoro 

BHHpOMiHBDBaHHa, CHCTeMy KepyBaHH* eJieKXponpHBOflOM JKHBHJIBHHKa, BajIKOBHH 

posKnaflHHK, cncxeMy KepyBanna ejieKxponpHBOflOM KOHBeepa, cbJxjiobhh 
BysBKOHanpaBJiemnl BHnpoMimoBaH i ^OTonpnHMaH, fl axHHK nojioaceHHs, 
npHHOMy BHxifl xepMorpa^HHoi cncxeMH s'cflHanHH 3 nepmnM bxoaom Bxiflnoro 
iHxepfceficy, snxia skofo s^aroni nepes o6HHCjnoBajiBHHH npncxpiH is bxo^om 
BHxiflHoro iHxep4>eHcy, a flpymn snxi* BHxiflHoro inxep^ency s'eanaHHH is 
cncxeMoio KepyBanna ejieKxponpHBO^a SKHBHJiBHHKa, xpexig bhxw BHxiflHoro 
iHxep^ency s^amm nepes cHCxeMy KepysaHHa ycxanoBKoio hwhcok* . 

HacxOTH 3 il BXOflOM, HeTBepXHH BHXifl BHXiflHOFO hiXep^HCy, 3'e fl HaHHH i3 

cHcxeMOK) KepyBaHiw ejieKxpoiipHBoaa KOHBeepa, Ha Bajiy hkofo BcxaHOBJieHHH 
flaxHHK nojio^eHHa, s'eflHaHHH is apyrHM bxo^om Bxi flH oro inxep^Hcy, npn 



WMy nepnnm BHxi* EHxi^oro inxep^eficy nepes npncxpiii nopiBHHHHH, 6jiok 
THMHacoBoi aaxpHMKH i ^opMysan iamyjiBciB KepyBaHHH sB'asaHHH 3 
ejieKiponHeBMOKJiananoM, ycraHOBJieHHM tok, mo6 Mara MoaunreicTB 
BsaeMoainxH 3 posflijioBHM npncxpoeM nomm b npHHMan KyciciB chpobhhh 3 
BMicroM KopncHoro KOMnoHenra Menm ipamrmoro SHanenHH i npHHMan KycniB 

CHpOBHHH 3 BMiCTOM KOpHCHOIX) KOMHOHeHXa He MeHHI ipaHHHHOrO 3HaHeHHH. 

7. npncipiH Te P Morpa4>iHHoY KycKOBoi* cenapaitf chpobhhh, mo MicxnxB 
npHcipm flosoBEHOi noaani KycKiB, mo ckjwxbch 3 npHHOMHpro 6yHKepa, 
nmeKOBoro JKHBHjiBHHKa 3 ejieKiponpHBo^oM, KOHBeep 3 eneKxponpHBOflOM,' 
ycranoBKy ejieKxpoMaraixnoro BHnpoMimoBanHH naflBHcoKOi nacxoxn i 3 ' 
cncxeMoio 11 KepyBaHHH, *a™ K H HaBeaeHoro BHnpoMimoBaHHH, 

06HHCJnOBaJIBHHH npHCTpiH i3 BxiflHHM iHTeptfreHCOM, HKHH Bi^HHCTBCH THM, 

mo, npHcrpiH wtkobo MicxHTB KaMepy HarpiBaHH* eneprieio HammcoKOi 
HacxoTH, npneflHaHy nepes ejieMenx BBe#eHHH eHeprii HaaracoKoi nacxoxn *o 
ycxaHOBKH BHnpoMimoBaHH^ eHeprii HaaBHCOKOi nacxoxH, npHHOMy b KaMepi 
HarpiBaHH* eneprieio naflBHcoKoi Hacxoxn posMimeHHfi BajncoBHfi poaraawmK, 
mo CKJiaflaexBCH 3 BajndB 3 xepMocxifiKoro meneKxprnca, Mi* hkhmh posxamoBam' 
eneMeHTH rpe6iHKH, mo cnoBinBmoe, i 3 kpokom pIbhhm 1/4 aob^hh xbhjh 
eJieKxpoMaraixHoro BmipoMimoBaHHa HammcoKoi nacxoxn, a sysoji 
BHBaHxa^ceHHs KaMepn HarpiBaHH* eHeprieso HammcoKoi nacxora nocxaneHHH 
yjiOBmoaaneM eHeprii Ha#BHcoicoi' nacxoxH 3 HBepxBXBHJiBOBHMH bwShbhhmh 
ejieMeHxaMH, Kpi M xoro npHcxpiii mIcxhtb xepMorpa^inny CHcxeMy o6 P o6kh 
CHraajiiB, CHcxeMy KepyBaHHH ejieKxponpHBOAOM nmeKOBoro acireHJiBHHKa, 
CHcxeny KepyBaHHH ejieKxponpHBOflOM KOHBeepa, CBixjioBHH BysBKOHanpaBJieHHii 

BHHpOMiHIOBaH i 4)OXOnpHHMaH, a XaK CaMO flaXHHK HOJIOHCeHHH, n P H HBOMy BHXifl 

TepMorpa4)iHHoi cncxeMH 3'eflHamiH 3 nepnmM bxo^om Bxi^oro mxepfceficy, 
BHxia HKoro 3'emiaHHH nepes oSnHCJiKreajiBHHH npHcxpifi i3 BxoflOM BHximioro' 
iHxep^ency, apyrnH BHxi* BHxi flH oro iHxep<j>eHcy 3'eanaHHH i 3 cncxeMoio 



KepyBaHHfl ejieioponpHBOflOM nraeKOBoro «HBEUn,HHKa, iperig BHxifl BHxiflHoro 
iHrep4»eficy 3'eaHamiH nepes cncxeMy KepyBaHHa ycxaHOBKoio BunpommoBaHiM 
eHeprii HaflBHCOKoi toctoxh 3 11 bxoaom, HexBepraii Buxifl BrodflHoro mxep^eiicy 
3'eflHaHHH h chctcmoio KepyBaHHfl eneiciponpHBOfla KOHBeepa, H a Bajry AKoro 
BcxaHOBJieHHH flaxHHK nojioaeemw, 3'e.zmaHHH i 3 apyraM bxo^om sxiflHoro 
iHTep^eficy, npn utoMy nepnmH snxiA BHxiflHoro iHxep^eScy nepes npHcxpiii 

IIOpiBHHHHH, 6JIOK THMHaCOBOl SaXpHMKH i 4>opMyBaH iMiryjitciB KepyBaHHa, 
SB'flaaHHH 3 ejieKTpoiiHeBMOKJianaHOM, ycTaHOBneHHM TaK, mo6 Mara MoacjiHBicxB 

BSaCMOfliflTH 3 P 03AijIOBHM HpHCXpOCM HOflani B npHfiMaH KyCKiB CHpOBHHH 3 
BMiCTOM KOpHCHOrO KOMHOHeHTa MeHHI rpaHHHHOrO 3HaHeHHfl i IipHHMaH KyCKiB 
CHpOBHHH 3 BMiCTOM KOpHCHOrO KOMHOHeHTa He MeHHI ipaHHHHOrO SHaHeHHfl. 

3aflBHHKH: ^^^^T B M. Bojiohihh 



■B. JO. 3y6KeBHH 




CnOCEB TEPMOrPAOIHHOi KYCKOBOl CEITAPALql CHPOBHHH I 

nPHCTPiH jjjw aoro 3^CHEHHH 




<Wr. 1 



CnOCIB TEPMOrPAOIHHOI KVCKOBOr CEnAPAUOff CHPOBHHH I 
riPHCTPIH JJJUL HOrO 




Oir. 2 



CnOCIB TEPMOrPAOFIHOI KYCKOBOi CEIIAPAUjI CHPOBHHH I 
nPHCTPIH flJIfl HOrO 3fllftCHEHHH 




Oir.3 




<I>ir.4 



CnOCIB TEPMOrPAOIMHOi KYCKOBOI CEIIAPAIJJI CHPOBHHH I 

nPHCTPiK pjm Horo 3flEftcHEHHH 
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<Mr. 5 



FE4M5PAT 

OIOCIE TEPMOITAOiqHOl KYCKOBOl CEIIAPAIfll CHPOBHHH (BAPIAHTH) I 
UPHCTPlft flJM floro 3flIHCHEHHfl (BAPIAHTH) 

B3aeM03ajieacaa rpyna BHaaxcwB Bimocwihcx jap cnoco6is i npncrpoiB 
KycKOBOi cenapauji chpobhhh i Moace Gym BHKopHcxaHa jsjsk 36araHeira» pya 

HOpHHX i KOJIbOpOBHX MCTajHB, ripHOTO-MMPfflOi CHpOBHHH, BTOpHHHOl CHpOBHHH i 

TexHoremmx BinxonjB. 

Cnoci6 i npHcrpin 3acHOBam Ha tim, mo KycoK mIcthtb kophchhh komhohcht 
i nopoaemo nopoay, nizwaKyn, onpoMmeHmo eneKTpOMaraiTHHM hojicm HaaBHcoKoi 
nacroTH (HBH). Macrora BHnpOMimoBaHHa BHOHpaerbca tskhm hhhom, mo6 
rjmSHHa npoHHKHCHHH enerapoMarmraoi xbhiq 6yjia 6vn>me, mac MaKCHManBHHH 
niHiHHHH po3Mip Kycica npH MaKCHMajBbHOMy 3aracaHm ejieKTpoMarmTHoi' xbhjh, msa 
wi&mrb Bin BnacraBocrea Maxepiajiy xycica. EHepria HBH ejieacTpoManriTHoro 
BHnpoadmoBaHHs s norjmHena MarepianoM KycKa, BHKjmKae HarpisaHHii 
KoamoHemiB Kycica. npH m»OMy KOMnoneHT, mo Mae 6imm BHCOKy 
eneKTponpoBiapicrb, 3a toh cmum npoMiacoK qacy Gym norjmHaxH enepriio HBH 
6im,ine, mac KOMnoHeHT 13 6un>m hh3bkok> eneKiponpOBiamcno. Y pe3yjn,Tari 
TCMnepaTypa HarpiBamM KopncHoro KOMiroHeHxa i nopoacHBoi nopoflH, no 
3aKiHHeHmo HBH oirooMiHemra, oyae pi3HOK>. Xapaicrep 3Mimi TCMnepaxypn Kycaca 
oyae 3ajiexcaTH bw MacoBoro cniBBitfHomemM b Kycny KOMnoHemiB 3 pi3hhmh 

BJiaCTHBOCTHMH i peGCTpyCTbCfl TepMOrpa^iHHOK) CHCTCMOIO. 

Peajibam* BHHaxony A03B0Jiae 3a6e3nemrra npn o/maKOBHX yMOBax i 
HaBaHTaaceHHHx 36iin»memM BMiciy KopncHoro KOMnoHeirra 3 6% - 10% ao 18% - 
25%, npHpicr MacoBol nacrKH KopncHoro KOMnoHeirra Ha 4,5% npn 3MeHraeHm* 
BMiciy KopncHoro KOMnoHCHTa b «xBOcrax» no 3%, 3hh3hth 3arajiBHi BHipara 
ejiewpoeHeprtf Ha 5% 3a paxyHOK 3HHacemw 3acMwemw chpobhhh b nponcci a 
36araHeHHa. 7 h. n. $-im, 6 in. 
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